


1953 


JUNE 1, 


■ ..S. .. jp 

•' -V ... 


■ V-J 


4 


A simple device that casts a long shadow 
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A McGRAW-HILL PUBLICATION 


The shadow you see above, cast by the sim- 
plest of gyros, is a symbol of potential. 

As yet, man has filled in only a portion of 
the shadow — with devices used to control 
ships, planes and missiles. 

Several years ago. realizing the great need 
for better gyroscopic controls for everything 
that flies, we entered the field. 

Today we’re specialists in gyros, have 
become one of the leaders in the industry. 

Extensive research, high engineering and 
production standards, coupled with unsur- 
passed facilities, have made possible a com- 
plete Honeywell "family” of gyros of the 
highest quality. 

Such Honeywell mass-produced devices as 
the Cageable Vertical Gyro, the Hermetic 
Integrating Gyro, the "Twin Spin” and 
many other rate and vertical gyros have gain- 


ed a reputation as tough, precise, trouble- 
free devices. 

This reputation has been gained through 
their use in Honeywell control systems, and 
as components in systems produced by ocher 
manufacturers, in flight controls for all types 
of aircraft —missiles and radar systems. 

Our work with gyros continues to expand 
— as we seek to develop more of their po- 
tential. Because automatic control is so im- 
portant to aviation progress. And automatic 
control is Honeywell’s business. 


Honeywell 


H OMiio-ulMaL C&tdxdi- 


2600 Ridgeway Rd., Minneapolis 13, Minn. 





FOR HYDRO-AIRE RESEARCH, 


AND PRODUCTION. 


EIGHT FIELD OFFICES BRING HYDRO-AIRE WITHIN A FEW 



[very fighter, every bomber, every transport is 


equipped! 

Inc. 


H^URS OF YOUR DESK. PHONE WHEN YOU HAV E A PROJECT 
TlTmEl; HYD RA ULIC, PNEUM ATIC OR ELECTRO-ME CHANICAL 
AIRCRAFT ACCESSORY EQUIPMENT. 



B. F. Goodrich brakes cut weight 
to stop faster airplanes 


AIRPLANE BRAKES have a coujhet 
l\. job to stop today’s faster-landing 
airplanes than they did even five years 
ago! Tlicy have to give this improved 
performance and still be made lighter 
to allow for increased pay loads — 
whether it’s bombs, people or cargo. 
Here's how B. F. Goodrich brakes have 
kept their weight in trim, improved 
braking efficiency for faster-landing 
B-52's, the Boeing jet shown above. 

The B. F. Goodrich expander cube 
principle has the basic advantage that 
braking action applies equal pressure 
over the full circle of the drum, giving 
greater braking power, better load dis- 
tribution. Today's B. F. Goodrich 
brake has a new, narrow-cavity tube 


that gives even more braking pressure, 
with less fluid. 

Another advance in BFG brake de- 
sign is the new kind of brake block. 
No rivets are used. The lining is 

This means that brakes last longer, 
because more of the lining is used. 
Elimination of rivets permits full, 
positive braking down almost to the 
metal backing. 

Landings on the new brakes are safer, 
smoother. The brakes respond smoothly 
and quickly to minimum pressure, take 
emergency overloads better, cannot lock 
or grab. There ate other advantages. 
Ventilated shoe dissipates heat more 
rapidly. Retr.actor spring action elimi- 
nates wear due to drag. Relining can be 


handled with a screwdriver and wrench. 

Send this coupon for more informa- 
tion about B. F. Goodrich aeronautical 
products. Check the items; print your 
name and address in the margin below 
(or pin to your company letterhead). 

□ Tires □ Pressure Sealing 

□ Wheels and Zippets 

Brakes □ Canopy Seals 

□ De-Icers nRivnuts 



Mail to The B. F. Goodrich Co., 
Dept. A-38, Akron, Ohio 
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— Fiat 
# Round 
S Odd contour 

Low or high carbon, etainlesa, 
apecial alloy, Armco, You draw the 
shape — PAOS can draw the wire. 


□5 


Armature Banding Wira 


Tinned stainless or carbon steel. 

In reels of 50 to 200 pounds. 
Stainless has high tensile strength, 
high resistance, low permeability. 




Lock Safety Wire 


Tough, durable, soorlcable. 

In the size and type for your work. 



Any shape* , , , high carbon . , . 
hard drawn , , , high tensile , . , 
stainless . . . galvanised , , . 
tinned . .. bright. 



YOU do this— 

Give us the specifications of the wire 
you need — or tell us details of job to 
be done. 

WE’LL do this— 

Send you recommendations, prices 
and delivery date. Samples on re- 
quest, PAGE oHeri you a wide vari* 
ety of wires to choose from. 



Robeit H. Wood. 




Robert B. Ilotr Merlin H. Mickcl 

Esecutiie Editoi .Tfsitaging Etiilor 


-Mlicrt \V. Bent/ News Kditoi 

AICKindcr MeSureh ,\viab'on Safety 

David A, .\ndettoii FnginL-eciiig 

InmgStonc Technical 

C. L„ Citristian , , tiqiii|iiuent, Maintenance 

Katlietine Jotinscn Congress 

Lee Moore Transport 

Philip Klass ..Vvionics 


Scott Reiniget New Products 

Erwin f. Bniban . . , .Spectal .Assignments 

Richard Balcutinc Federal Agenedes 

AT'illiom J. Coughlin West Coast 

Henry Lefcr , . . . . News Desk 

Gordon C. Conlq' News Desk 

V'ictoria Ciaciilli Editorial Makeup 

Leo T. T'arpey, . . Printing * I’rodricHon 


DOMESTIC NEWS BURE.\US 

Athinla 3....15!! Rhodes-IIaverty Bldg. Houston 25 1305 Pindential Bldg. 

Chicago 11 320 No. Michigan Ave, Los Angeles 1" 1111 Wilshire Blvd. 

Cleveland 15 1310 Hanna Bldg. San Francisco 4 6S Post St. 

Detroit 26 S56 Penobscot Bldg. Washington 4. .1180 Nalimul Press Bldg. 

FOREIGN NEWS SERk'lCE 

Inlitoi loscph K. \’an Dciibiirg. Jr. Manila Hirbcrt litopold 

Londr ii Nathaniel McKitterick Mesico City |nlm Wilhelm 

Paris Ross Hazeltine Rio dc Janeiro Lionel I. Holmes 

Fiankfiirt Gerald W, Schroder Tokyo \lpheiis W, Jessup 

Aviation Week U scrveil by Pstss Association, Inc., a subsidiary of Associated Press, 

J. G. Johnson Business .Manager 


Safes Representatives: ). C. Anthony, New York; H. P. Johnson, Cleveland; L. J. Bid, 
Chicago; W, E. Donnell, St. Louis; E. P. Blanchard, Jr.. Boston; James Cash- Dallas; 
Robert H. Sidur, Atlanta; R. F- Dorland, Jr., San Francisco; C. F. McReynolds. Los 
Angeles; W. S. Hessey, Philadelphia. Other sales offices in Pittsbnigh, Dertoit, London. 
Research and Marieling; Cathetine Miner. 



AVIATION WEEK. 3une 1, 1953 



HERMETICALLY-SEALED 


MOUNTS N ANY POS T ON 


Reliable protection 


LIGHTWEIGHT 


SHOCK-MOUNTED 


for frequency-sensitive apparatus 


Whenever the frequency of an a-c generator falls 
below a predetermined value, this Wescinghouse 
underfrequency relay operates to protect such 
electrical equipment. This protection can be pro- 
vided in either of two ways. The relay can operate 
to energize an indicator lamp thereby signaling 
an underfrequeocy condition, or it can be used to 
operate a circuit breaker which removes the a-c 
generator from the line automatically. 

This versatile relay can be used with either 
single-phase or three-phase systems. Moreover, 
it can be utilized as a power failure sensing de- 


vice to indicate loss of power on a single or any 
one of the three phases. 

This relay incorporates a time delay to avoid 
nuisance tripping in case of transient voltage or 
transient underfrequeocy, The unit can operate 
satisfactorily on input voltage that may fall as 
low as 20% under normal input voltage; 

For further information on this Westinghouse 
exclusive, or ocher aviation products call your 
nearest Westinghouse representative or write 
Westinghouse Electric Corporation, Box 868. 
Pittsburgh 30, Pennsylvania. j-o3oos 


you CAN BE SURE. ..tF IT& 

\\^stinghouse 




How to hang your hat here more often 


Distant fitid trips, on-the-spot expedit- 
ing, and complete mobilit)' of action ate 
routine with a company-owned Bccch- 
ctaft Executive Transport. You cut your 
gei-thetc time as much as 75 per cent— 
and you're back before you're missed. It's 


teasel as travel should be: fatigiie-ftee, 
comfortable, relaxing— and completely at 

Beech "Twins" serve thousands of 
firms profitably in just this manner every 
working day. You owe it to yourself to 


investigate Beechcraft ownership. Typi- 
cal costs and operating data on retjuest. 

Call your Beechcraft distributor or write 
Beech Aircraft Corporation. Wichita, 
Kansas, U.S.A. 



NEWS DIGEST 


Domestic 

Noiiskcd DC-? cargo transport with 
one engine crippled crashed last week 
while trying to land in ho.ivy fog at 
Lambert Field. St- Louis, killing four 
pilots, a stcwardcs.'i and a mechanic. Air- 
port officials say the Meteor Air Trans- 
port Co. plane may have run out of gas 
.after it made one ))ass at the field ,ind 
was turning for a second try. 

Public hearings on Kaiscr-Frazer 
Corp.'s contract for production of Fait- 
child C-l!9s at its Willow Run. Mich., 
plant arc scheduled to open fnne 2 be- 
fore a Senate Aniied Services Subcom- 
mittee headed by Sen. Stvlcs Bridges. 

Captain and co-pilot of a Resort Ait- 
lines' C-46 were killed when the pas- 
senger transport crashed and burned 
May 22 in an electrical and wind storm 
16 mi. cast of Dcs Moines. The airliner 
«as on a Chicago-Chcycnnc. Wyo-, 
ferry flight. 

Smokeless Rato (rocket assisted take- 
off) has been developed, is in full pro- 
duction and first deliveries have been 
made to Navy and Air Force squadrons, 
Xavv Bureau of Aeronautics announces. 

Electronic simulator for the C-124A 
Globcmastcr (.^viaiion Wkek May 4. 
)>. 77) has been accepted by US.^F from 
Ciirtiss-M’right Corp.'s Electronics Di- 
vision, company .sources say. Contract 
for four units involves several million 
dollars. 

Ralph G. Platt, aviation editor of tlic 
Cleveland News, was rc-clcctcd presi- 
dent of the Aviation MYiters Assn, at 
►he Isth annual convention in Ft. 

Worth and Dallas. Other re-clectcd offi- 
cers: Niels C. Beck, dean of Parks Col- 
lege. East St. Louis, HU secretary, and 
Leslie V, Spencer, vice president, Albert 
Woodley Co., treasurer. Leroy ^^'hit- 
man. editor of the Arm;’, Navy and .Air 
Force Journal, was nanted first vice pres- 
ident: Mrs. flolland Page, editor of 
Cross Countrv News, .Austin, Tex., sec- 
ond vice president, and George F. Mc- 
Laughlin, Jamaica, N. Y.. historian. 

Military Air Transport Service Cele- 
brates its fifth anniversary todav (June 


Cab hearing lias uncovered no defi- 
nite clues to the crash of a Western Air 
Lines DC-6B in San Francisco Bay Apr. 
20. Eiglit persons were killed, tvvo sur- 
vived. 

uae 1, I9S3 



HITHERTO SECRET North American 
XF-100 jet fighter was piibliciv revealed for 
the first time when an eailv inndcl of the 

aces Capl. Joseph McConnell. Jr. (left) a'ld 
Capt Nfaiuiel J. Fernandez, Jr. (right) at 
the Pentagnn. In the ccnlei is the latter's 
father, Col. Nfanucl }. Fernandcr., The two 
F-86 aces stated during an interview that 


Guided missile ground control de- 
velopment, design and manufacture is 
being set up by Wcstinghousc Electric 
Corp- at Baltimore as a new engineering 
section of its Ele-ctronics Division. 


viine month la.st voar. Operating rev- 
enues were S>;085,8S8: expenses 

amounted to 54,927,894. 

International 


ZP2N blimp, described as the largest 
non-rigid airship ever built, has been 
launched and test flown at Akron, Ohio, 
bv Goodvear Aircraft Corp. It is the 
.second ZP2K “Nan” type constructed 

for the Navv. 

Forty-two light]>Iancs (6,000 lb. or 
less) valued at a total of S335.775 were 
exported from the U. S. in April, boost- 
ing foreign shipments so far this year to 
132 planes assessed at 51,077,448. -Air- 
craft Industries .Assn, reports. 

Pratt & Whitney Aircraft reports de- 
liveries of J57 turbojet engines were 
started during the first quarter of this 


Financial 

Northwest Orient Airlines operating 
profit for April totaled 5115,993, com- 
pared with a 5373,952 loss during the 


CF-104 delta-wing jet fighter— de- 
signed bv A. V. Roe (Canada) for a 
range of more than 1.500 mi. and speeds 
up to 1,200 inph.— has been approved 
by the Canadian government for 1960 
production, according to uncoitfirnted 

KLM Royal Dutch Airlines' Com-.tit- 
Lincr crashed during an aborted takeoff 
from Schipliol Airport at Amsterdam 
last week, killing a woman and child 
standing in a road near tlic field. Six- 
Iccn of 34 persons aboard the plane 

Grumman S2F-3s, McDouncil F2H-3 
Banshees and British F'airey Gannetts 
arc being considered by Canada for its 
new aircraft carrier 14MCS Bonaven- 
lure, under constnretion as a replace- 
ment for HMCS Magnificent. .Approxi- 
mately 120 planes will be bought for the 
catricr at a cost estimated at 550 million. 
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CONTINUING DEVELOPMENT ON G-E J47 
HELPS IMPROVE SABRE JET PERFORMANCE 


North American F-86 Flys Faster, Farther 


EVER-CHANGING NEEDS of air combat have been 
met by important refinements and improved per- 
formance in the General Electric J47 turbojet — 
powerplant of the North American F-86 Sabre Jet. A 
glance at the MIG-alley scoreboard attests to the 
F-86's past success; but now even better J47 engines 
are powering improved Sabre Jets in combat against 
the MIG. 

MORE SPEED . . . MORE RANGE were necessary to 
keep the Sabre Jet's present superiority intact. So G-E 
engineers designed more efficient compressors, water 
alcohol injection, and a total of 3000 design improve- 


ments. Result? Greater thrust, lower specific fuel con- 
sumption at higher rpm —with no increase in engine 
frame size or weight. 

CONTINUING IMPROVEMENTS have made the J47 
America’s number one production turbojet. Yet no 
G-E engine design is static. Even now. General Elec- 
tric’s vast jet engine facilities are using every means 
possible to make G-E jets more powerful, more re- 
liable, and more economical than currently-produced 
engines- Progress is General Electric’s most important 
product. General Electric Co., Schenectady, N. Y. 




GENERAL ^ 


ELECTRIC 


WHO'S WHERE 


In the Front Office 

Richard B. Clcvcring. foniier \\ 
manager lor -Mlisoi. Division. 
Motors Corp.. is new president 
Corp-, Los .\iigeies. 

lames W, Mariner lias been n 
president-sales of Northwest .\irl 
promoted: C. L. Stew 


ling; 


- J- I 


president-budgets; Dale Mctrici;, assistant 

R. F. Baird lias been appointed vice 
president and genera) manager of Aircraft 
Metal Funning Co., Burbank, Calif. Scibly 
S. Buffum is new sales manager. 

■■ ■ will retire Inly 1 as United 


Harold Cra 
Air Lint 


rc the ca 


Changes 

Vice Adiii. H. B. Sallada (USN Ret.) has 
been appointed assistant general manager 
of Cbaiice Vought Aircraft Division. United 
Aircraft Corp., Daihs. Clifford E. Burt 
is new faefotv manager, replacing Betfram 
D- Taliaferrn,'who has iclircd. 

Harold W, Pope lias been elected an 
associate and director of guided missile and 
aero-mechanical activities of Sanders Asso- 
ciates, Inc,, Nashua. N. il. 

Delos Thiirber has Isccn pronintcd to 
general operations manager of Philippine 
-Air Lines, succeeding Walter L. Iliud, Jr- 
who resigned to return to duties as a pilot. 

Joseph Milton is new general manager 
of Propeller Service of Miami. Inc., snecced- 
ing Martin Levy, fonner president who sold 
out his interest in the corporation. 






ager of public information foe Sperrv Gyro- 
scope Co., Great Neck. N. Y. 

Vetle J. Flicger has been promoted to 
industrial relations manager at PaciEc Air- 
motive Corp., Chino (Calif.) ' 


1 Hild 


hydrai 


^ s rch'rcd as 

acting chief of the Ilydianlics Section, Na- 
tional Bureau of Standards. 

Fnink H. Mattix is new sales dc'clop- 
ment manager of Lastem Air Lines. George 
M'. Unnter has been named administrative 
assistant to the '-ice president-traffic and 
sales, replacing Henrv C. Snhrkc, resigned. 

Charles F. Sharp 'has ireen named sales 
director of National -\irlines. 

V. Z. Brink has been appointed assistant 
general manager of Ford .Motor Co.'s -Mr- 
craft Engine Division. Cliicago. 

Jack Sidcboltom is new en^nccring man- 
ager of Might Refueling, Inc., Danbury, 


INDUSTRY OBSERVER 

► Recent collision of a Rqniblic F-84 and a ^\■rig]tt Field B-29 over 
Long Island occurred during experiments with new equipment designed 
to comert I''-,S4s into parasite fighters on long-raiigc bombers (.Avi.vnos 
Wi-.KK Mar- 30, p. II). llie new equipment attaches fighters to the iiomb- 
cr's ivingtip and would ircnnit aerial refueling operations, according to 

► Accidental mixture of liquid oxygen and alcohol during “tO|)|)iiig off” 
0 |)cration.s to insure a full fuel load for the Bell X-2 rocket motors before 
aerial launching from a B-50 is blamed for the fire tliat resulted in loss of 
tlic researcli plane and hvo Bell employes (Asiation Week May 18, p. 9). 
A second X-2 is nearly finished. 

► Recent crackup of a Pi.isccki H-21 liclicoptcr on the ground at Morton, 
Pa.. «'Js believed duo to ground resonance, tvhicli built up a tocking con- 
dition to a point wlicrc both rotors were smashed. 

► ■Vortex generators apparent on the upper wing surfaces of tlic Boeing 
B-47B jet bombers at Carswell AFB (Aviation Week May 25, p. 10). arc 
designed to improve the airflow over the wings. at liigli speeds and to 
make possible biglicr speeds tlian those for which the airplanes originally 
were designed. Tlic generators are tiny riictal vanes projecting up about 
one inch from the surface of the wing, in multiple rows from a point 
near the wingtip to near the attachment of the inboard nacelles. ITiey 
have been incorporated in all the Boeing B-47s built at Wichita. 

► Production version of tlic Martin Matador B-61A pilotless bomber fea- 
tures a high wing instead of the mid-wing design on experimental models. 
Other features on the missiles now rolling off the Martin production line 
include more height in the vertical fail fin. dihedral in the horizontal tail 
and a streamlined "bullet” fairing at the intersection of tail surfaces. 

► John Thorp, West Coast designer of the all-metal Sky Skootcr two-place 
|)lanc, is polling aviation people to test the market potential of selling a 
knock-down Sky Skootcr kit to trade schools and plane enthusiasts. 

► Modification line at the Chance Vought plant is set up to handle the 
powerplant switches for the F7U-3 Cutlass jet fighter. Origiiutlly sched- 
uled to use Wcstinghousc J46 engines, the Cutl.iss has been flying with 
Allison J35s due to delays on delivcrv schedules for the J46. Now J46s 
arc beginning to come througli- After test flights with a composite- 
powered Cutlass— using one Allison and one Wcstinghousc— some Cut- 
lasses arc now flying with two J46s. 

► An aiito-rotalion landing from nearly 16,000 ft. was accomplished bv 
Bell tat pilot IClhm J. Sinitli recently iii Bell’s XII-13 higli-altihidc cojitcr 
when engine suigc dcvelojicd and he had to cut off power. In a high- 
altitudc test, he spiraled down in a lO-ininute glide, making what is 
believed to be the longest auto-rotative descent in rotary-wing history. He 
then flared out for an easy landing at Bell’s heliport near Ft. Worth. 

► Rotor-Craft Corp. of Glendale. Calif., has purchased U. S. and foreign 
patents of Landgtaf Helicopter Co., Los Angeles, and now controls basic 
latent applying to rigid "no droop" rotors. One advantage of the rigid 
blades in transport helicopters, it is pointed out, would be that passciigcrs 
could board and disembark in safety while the rotors continued to turn. 

► Chance Vought thinks that the rehimablc fcatnre On Regiiliis missiles 
in test and training versions lias made possible a laigc saving. For a 100- 
lir. flight evaluation of siicli a missile, if it were not returnable, about 200 
would be expended. But the Rcgulns is cutting tlic number of missiles 
needed for such a program to 30. Several mis-siles have been recovered 
repeatedly without damage after fliglits at subsonic and supersonic speeds, 
because of tlie tricvcie gear and drag |)aracbute with which each of tlie 
test and training missiles is equipped. Up to 10 fliglits have been made 
with a single Rcgulns. 
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Washington Roundup 


Williamsburg Fiasco 

Aircraft industry leaders who expected to get authentic 
details of the new aircraft procurement picture from 
Defense Secretary Charles E. Wilson and Air Force 
Secretary Harold Talbott at AlA’s Williamsburg, Va„ 
meeting were disappointed. Wilson and Talbott gave no 
details of their new aircraft program and offered only a 
reassurance that the aircraft industry had nothing "to 
worry about” for at least 18 months. 

Wilson said the future of the aircraft industry beyond 
that would depend on the outcome of the review of 
service roles and missions scheduled for this summer by 
the new Joint Chiefs of Staff. Talbott spoke briefly, 
had little to say. Roger Lewis, Assistant Air Force Sec- 
retary for Procurement, and John Flobctg, Assistant 
Secretary of the Navy for Air, also appeared at the 
Williamsburg meeting. 

Slur on Research 

Some industry leaders were disturbed by Wilson’s con- 
tinual reference to aeronautical research as "boondog- 
gling” and his implication that much of it wasn't really 
necessary. TTie industry feels that Wilson also fumbled 
badly during a quiz period when the airaaft people 
pelted him with specific questions on their problems. 

Wilson's Ful'ure 

Feeling is growing in Washington fh.it kk'ilson prob- 
ably will become the first political casualty of the Eisen- 
hower Administration. Tlic reason primatilv is because 
of his deteriorating relations witli Congress, rather than 
defense policy. 

Senators of both parties are becoming increasingly 
nettled over Wilson's attitude on Capitol Hill and his 
evasive answers during Senate hearings. Tlicre is grow- 
ing feeling that both Wilson and Kves arc doing a poor 
job of explaining their defense policy and arc leaving 
many openings for critical counterattacks. Both seem 
to resent questioniiif bv either senators or reporters trying 
to find out what the neiv poliev really means. Wilson's 
relations with the Pentagon’s press corps also are at a 
low ebb. 

Air Power Support 

Republican Administration is surprised at the strong 
public and congressional reaction des'eloping against its 
proposed cuts in air power. AVashington’s two most 
influential daily newspapers supported Eisenhower in 
the election, now have taken strong stands against 
Wilson's proposed cuts, and some Republican.s in both 
the House and Senate are publicly opposing any reduc- 
tion in military air power. Republican congressional 
leadership will face a tough figlit to keep the party in 
line when the new budget comes up for a vote. 

Air Force Posit'ion 

USAF brass plans no open revolt against the nc«’ 
defense budget and was embarrassed at the statement 
given to Rep. Sam Yortv bv its legislative liaison office 
contradicting many of Wilson's contentions. The state- 
ment was liandled at USAF operating level as a routine 


congressional inquiry and not cleared at the air staff level. 

USAF elder statesmen, such as retired Gen. Carl A. 
Spaatz and retiring Chief of Staff Gen. Hoyt S. Vanden- 
burg, are expected to spearhead opposition to the new 
defense budget. 

No Budget Yet 

Actually the nesv defense budget was whipped through 
with such speed that USAF and Navy have not yet had 
time to draft a detailed aircraft procurement program 
tailored to the new dollar ceilings. Defense Undersecre- 
tary Roger Kyes told the Senate Appropriations Com- 
mittee that helicopters, transports, trainers and liaison 
planes will take the heaviest cuts. 

Strong JCS 

Washington observers believe the new Joint Chiefs of 
Staff will prove to he a strong combination with Gen. 
Ridgway heading the Army, Adm. Carney as boss of 
the Navy and Gen, Twining as top man in the Air 

Big question mark is the new chairman-designate 
Adm. Arthur W. Radford, who in 1949 called the USAF 
B-36 program a “billion-dollar blunder" and urged USAF 
to buy B-49 jet fljing wings at a time when flight tests 
were proving the aircraft too unstable for a bombing 
platform. 

Radford is a bitter foe of the USAF strategic bombing 
concept and an ardent advocate of the snper-csirrier Naval 
task force for the delivers- of atomic attacks. Washington 
observers are watching to see how many of Radford’s 
former attitudes will appear in the service roles and mis- 
sions review he will conduct this summer. 

B-36 Improvements 

Details are a legitimate miiitarv secret, but B-J6 per- 
formance has improved considerably since the 1949 in- 
vestigation. Addition of several items of equipment and 
new combat techniques have combined to keep the 
B-36 an effective weapon .ind give it a useful combat 
life of at least several more vears before the type is 
phased into use as an aerial tanker to refuel jet bombers. 
Convair now has built about 300 B-36s and USAF feels 
the program was a sound investment. 

Nike Nonsense 

Army is keeping performance details of its Nike anti- 
aircraft missile under security wraps, but Pentagon ob- 
servers believe this is mainly to keep the American people 
from knowing how little this missile offers for defense 
-igiiinst enemv atomic bomb attacks- 

Armv is spending millions to buy and equip Nike 
launching sites around key U- S. cities, but the Nike does 
not have sufficient range to reach enemy bombers before 
thev deliver an attack with guided bombs having World 
War II range, Nike's range is marginal even against con- 
ventional high-altitude bombers dropping conventional 
Irigh-exjalosive bombs. Technical observers regard Nike as 
a step forward toward an effective anti-aircraft inissilc. 
hiit still fat short of a missile ready for effective tactical 
operations. 

—Washington staff 
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Air Power Future Awaits JCS Meeting 


• Key West-type conference will review defense picture, 
assign roles and missions, study plans and weapons. 

• Actual aircraft procurement spending during fiscal 
1954 appears headed for same level as fiscal 1953. 


By Robert Hotz 

Future level of U. S. military air 
power will be determined by a review 
of the entire defense picture to be 
conducted by the new Joint Chiefs of 
Staff during the summer and early fall, 

This study will include a Key West 
conference-type of assignment of serv- 
ice roles an^ missions plus an intensive 
and detailed study of strategic plans, 
new weapons, mobilization require- 
ments and defense production levels. 
From it will evolve the fiscal 1955 
Defense Department budget and the 
trend of U. S. military effort for the 
next three years. 

Adm. Arthur W. Radford has been 
nominated Chairman of the JCS. 
Other nominees: USAF, Gen. Nathan 
Twining; Navy, Adm. Robert B. Car- 
ney, and Army, Gen. Matthew Ridgway. 

Pending outcome of this study. De- 
fense Secretary Charles E. Wilson has 
decided to slow the pace of aircraft 
production and USAF buildup to reach 
a goal of 120 combat wings by 1955- 
This compares with the Truman Ad- 
ministration goal of 126 combat wings 
plus 17 troop carrier wings by the same 
date. 

► Cash Outbys— Since tlie revised Re- 
publican Defense Department budget 
(Aviation Week May 25, p. 16) was 
whipped through the Defense Depart- 
ment and National Security Council 
so fast that even the Joint Chiefs of 
Staff saw it only the day before it was 
submitted to Congress, it is difficult to 
find firm outlines of a detailed aircraft 
procurement program in the Pentagon. 

It now appears that actual spending 
fur aircraft procurement during fiscal 
1954 will be about the same as during 
fiscal 1953- 

Wilson testified before the Senate 
Appropriations Committee that USAF 
actually will have spent approximately 
$6 billion for aircraft during fiscal 1953 
which ends next month. Tliis compares 
with S4-3 billion in fisc.il 1952 and $7 
billion estimated in the Truman budget 
for fiscal 1954, indicating that any air- 
craft procurement reprogramming for 
fiscal 1954 will involve reductions 


ranging from $700 million to $300 
million from the Truman budget pro- 

Tliese figures are ail actual cash 
outlays from previously appropriated 
funds to tlie industry for aircraft de- 
liveries and are distinct from new appro- 
priation requests. 

► Deep Slash— Wilson is imposing his 
big cut in the procurement appropria- 
tion request for fiscal 1954. slashing 
from $6.6 billion to $3.4 billion. This 
plan apparently is based on the follow- 
ing assumptions; 

• USAF will have $22 billion to finance 
aircraft production during the next 
three years. Tins includes $19 billion 
in carryover funds from previous appro- 
]iriations (mostly obligated but not yet 
spent) plus the $3.4 billion for fiscal 
1954. 'Tliis is expected to finance air- 
craft production at a rate of about $7 
billion annually for the next three years. 

• A further .stretchout in aircraft pro- 
duction by putting the aircraft industri’ 
back on a normal single-shift, 40-hr. 
work week, and eliminating extra shifts 
and overtime. 

• Major slippages in aircraft production 
schedules during the next tux) years 
while new models are being brought 
into production. 

• Consolidating economies that already 
arc underwav in USAF. These include 
reduced spare parts requirements 
through more efficient requisitioning 
procedures .ind greatly reduced jet en- 
gine requirements resulting from longer 


USAF Strcnjrth 

Ait Force now has a strength of 
103 combat wings but 10 of these 
are not fully equipped with combat 
aircraft, according to Defense Sec- 
retary Charles E. Wilson. 

Rep. Dewey Short, chairman of 
file House Armed Services Com- 
mittee, told reporters after a Wliite 
House budget conference that the 
Air Force now has 73 combat 
wings equipped with modern air- 


service life, impros'cd field maintenance 
techniques and use of airlift in the en- 
gine supply pipeline. 

• Elimination of some aircraft which 
are considered to be of marginal mili- 

► Eisenhower Philosophy— These as- 
sumptions all arc part of the Eisen- 
hower Administration's basic philoso- 
phy of settling down for a long, steady 
pull that will maintain some measure 
of military posture over an indefinite 
period of time rather than a hurried 
semi-mobilization to meet a specific 

Critics of the Eisenhower defense 
program based their attacks on the fact 
that it presumes Russia will not start 
u major war in the forseeable future 
and ignores the continued buildup of 
Russia’s atomic striking power to the 
point where it soon will be capable 
of delivering a crippling attack directly 
on U. S. production centers from air- 
CTaft and submarines. 

► AF Challenge— In a Pentagon press 
conference and testimony on Capitol 
Hill, Wilson indicated that what he 
actually mc.ins by "cutting lead time” 
on aircraft production contracts simply 
is reducing the interval between letting 
of contracts and deliveries of completed 
aircraft. 

He bclicics tliat this interval can 
bo shortened now because the aircraft 
industri’ has completed its basic tooling 
up and expansion period. However, he 
admits that "lead time" still would be 
a CTitical factor in bringing new types 
of aircraft through their 3evelopment 
cycle into production. 

Challenging many of Wilson's con- 
tentions is a statement prepared at 
the operating level of USAF Head- 
quarters and submitted to Rep. Samuel 
't’orty, California Democrat and former 
.Air Force intelligence officer, through 
the .Air Force Legislative Liaison Office, 
which is headed by Maj. General Rob- 
ert Eaton. 

The USAF statement says the Wil- 
son budget would have the following 
effects on the Ait Force expansion 
program: 

• Require delay until fiscal 1956 of 
some aircraft production now scheduled 
for fiscal 1954 and 1955 in order to 
prcscn'c re-ordet lead time and to main- 
tain a healthy aircraft industry. "Unless 
tliis impact is spread over the three- 
year term, there is a marked danger 
that large segments of the aircraft in- 
dustry would he so sharplv cut that 
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Polish Pilot Describes Improved MiG 


By W illiam J, Coiiglilin 

Los Angeles— I, t. Francizck Jarecli. 
Polish air force pilot who escaped 
to Denmark in a Russian-built 
MiG-1 5. last w cck gave details of the 
improsed Reel fighter he flew to free- 

lle listed these iinprovcments in 
the nav MiG. apparently the same 
model the Comiminists have been 
using in Korean fighting for mote 

• New poweiplant. with thrust up 
from -1,540 to 5.400 lb. 

• Aileron boost. 

• Improved gyroscopic gunsight. 

• Radio altimeter, 

• Marker bcacou receiver. 

• Better armament (the onc-37-mm. 
and two-23-mm. cannon combina- 
tion nosv familiar in MiG Aliev). 

• Modified cockpit. 

• Stronger constniction. 

hi response to -Aviatios M'i-fk 
inquiries. Jarccki disclosed that his 
souadron received 14 of the new-type 
\fiGs last February . The young lieu- 
tenant said the second Polish pilot 
who escaped to Denmark Mav 20 in 
another MiG was from the same 
squadron and iircsumably flying the 
same model MiG. 

"Many more will follow,’’ he pre 
dieted, adding that several pilots 
(tied to escape before he did but 
were shot down. 

► Policed Pilots— Jarccki told of the 
control system the Russians have 
established in an effort to prei’cnt 
such escapes. He said all flights must 
be cleared with the control center at 
Warsaw 24 hr. in advance and are 
restricted to a definite flying area. 
Four Russian-piloted aircraft remain 
on alert at all times to scramble 
after any aircraft which leaves its 

"They shoot dowm any such 


pl.iuc,” I,t. Jarccki s.lid through an 
interpreter. 

► Flight to Freedom— The Polish flier 
said lie |)launcd hi.s own cse-jpe in 
advance of the flight hut denied that 
lie received any financial offer from 
.\mctican sources. 

"1 did not c\cn know of any such 
offer." lie asserted- 

Jarccki said he delayed his takeoff 
b\ ijrctciiding to base trouble with 
his landing gear and was airborne 
hso minutes behind the other three 
ships in the four-ship MiG flight. 
Breaking awa\’ from the flight, he 
fless’ over a Russian base on the Bal- 
tic. fiO mi. west of Ihs Polish station, 
dropped his tanks on the field there 
and headed for the Danish base on 
Bornholm Island. 

lie was chased by other MiGs, he 
said, and Danish scsscls on the 
Baltic later reported he was fired 
upon, althougli he wa.s unaware of 
Ihis at the time. Jarccki said he be- 
lieved he was landing at a U.S. base 
and was surprised to find himself 
in Danish custody. 

► “Finest Fighter"— In describing the 
Russian-built fighter further. Jarccki 
said the MiG handled nicely in the 

He said he had heard of aero- 
dMianhc difficulties which caused an 
unrecoverable spin but had encoun- 
tered no such trouble himself. 

Pilots in hus squadron, according 
to Jarccki. arc under the impression 
the MiC-1 5 is the finest fighter air- 
craft ever built. The Russians have 
told them tliis many times, he said. 

► U. S. Orientation-The Polish lieu- 
tenant svas in Los .Angeles on a tour 
of North American .Aviation’s F-86 
plant. -After inspecting production 
lines, he .spent some time talking 
svith North American designers- 
Jarecki was accompanied bs' an .Air 
Force path' which included Col. 
Francis S- Gabreski. 


Col. Gabreski said the Air Force 
was taking Jarccki on a tour of U. S. 
bases and plants "strictlv for orienta- 
tion." He said tlicro ate no plans for 
the Polish flier to check out in an 
I'-86 in the immediate future. 

► Red Training— The 21-year-old 

lieutenant said he had a total of 1 50 
living hr., of which 50 were in the 
MiG-1 5. Prior to checking out, he 
trained in a two-place version of the 
MiG. The MiG he flew to Denmark 
was the latest model in Poland, al- 
though he believes newer models ate 
in existence elsewhere. 

lie said he decided to flee Poland 
because of the unsatisfactory life in 
his country under the Russians. "AA'c 
never knew what tomorrow might 
bring,” he commented. Jarecki said 
Ills final decision to flee was made 
after he was asked to do counter- 
espionage work against members of 
his own squadron. 

Russians fly with the Polish ait 
force "down to the lowest levels— 
including the squadron level," he re- 
ported. He said the Polish air force 
was given very complete information 
on .Allied aircraft, including dimen- 
sions, armament and strength. Rus- 
sian reports told of many MiG vic- 
tories over B-29s and other bombers 
in Korea. Jarccki said, but no men- 
tion was made of the fighter warfare 
with the F-86s. 

He said lie definitely had been 
told Russians were flying MiGs in 
the Korean fighting- .At least one 
Russian officer now stationed in 
AA'arsaw- is a veteran of the Korean 
war, according to Jarecki. 

► luiptoved British Sight— Concern- 
ing the MiG gunsight. he said it was 
a mechanical gyro sight— “a British 
sight which the Russians have im- 
proved.” He described liis aircraft as 
a Mach .92. 750-mph, fighter with a 
service ceiling .above 50.000 ft. It 
does not have elcantor boost, he said. 


they could not adequately respond to 
later aircraft orders.” the report states. 

• Reduce aircraft deliveries for the next 
three years. The statement quotes a 
reduction of 1 % in airframe weight for 
fiscal 1954 and 195F for the two fol- 
lowing years. "It is impossible to 
measure the full impact of these limi- 
tations because the -Air Force has been 
given no specific information on new 
obligatioiial autliorit'' or estimated ex- 
penditures for the fiscal years 1955 
or 1956.” the report says, 

• Impose a personnel limitation that 
would make it impos.sible for USAF 


to reach a 120-combat-wing strength bv 
1955. 

The AF report says the Mhlson bud- 
get would result in a strength of 110 
ssings b\- June 30. 1954. instead of the 
133 originally programmed and calls 
for 115 svings bv the end of 195S in- 
stead of 143. It also says the Wilson 120- 
wing goal would not be attained until 
the end of 1956-a year later than 
Wilson indicated. 

Sen. Homer Ferguson, Republican 
Chairman of the Senate Appropria- 
tions Committee, indicates be will call 
on USAF officers to testify on the 


Wilson budget in an effort to determine 
the accuracy of the various statements 
as to its effect on the USAF program. 
Retiring USAF Chief of Staff Gen. 
l-Ioyt S. Vandenbu^ and USAF Secre- 
tary/ Harold Talbott will testify today 
(June 1) in open hearings. 

Apparentlv alarmed by the appear- 
ance of some Republicans among the 
defense budget critics led by Democrat 
Sens. Stuart Ssmington of Missouri and 
Lyndon Johnson of Texas, Ferguson 
has indicated he will rely on the per- 
sonal military prestige of the President 
to push the budget through Congtess. 
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Temco Fights for Slow Cutbacks 

McCulloch says air contracts should be decitled on basis 
of efficiency, with preference to firms in aviation to stay. 


By Alexander MeSuroly 

Dallas-.A canny Scottish-American 
airplane producer with a long record 
for low-cost production has launched a 
vigorous campaign to get "real econ- 
omy" in the Defense Department’s pro- 
posed .leross-tlic-board aircraft cuts. 

Robert McCullodi, |)residcnt of 
Temco .Aircraft Coqs., told Aviation 
W'l.BK ill an exclusive interview' that he 
has a ciniiiter-proposal that cuts be 
detenniued on a production efficiency 
basis. « ith tlic more efficient companies 
being kept in husmess. 

Wlieiici'cr there is a choice between 
eqiialh- effieient luanuf.icturcrs, McCul- 
loch believes the contracts should be 
awarded to companies svho arc in avia- 
tion to stay rather than those with other 
peacetime lines. 

He also ha.s some ideas about more 
efficient ways of contract tennination 
that he feels would give the goi’cnuucnt 
more for its termination dollars. 

► NavT Contract— NfcCiiltoch hurried 
to Washington last week to gi\e his 
s lews to top Navy officials, because liis 
company is the Nass's onls- se-oiid- 
sourcc producer of a complete airplane, 
the McDonnell F3II Demon ict fighter. 
The Tcmico president feels this contract 
may be terminated under the plan ;m- 
nouiiccd by Defense Sccrctarv Charles 
E. M'ilson to end all second-source air- 
plane prodiietioii. 

Temco .also has in production at the 
plant near Dallas rear fuselage assem- 
blies for Boeing B-47 jet bombers and 
wings for Lockheed P2V patrol 
bombers. 

.A recent .amiiysis showed his com- 
|iam is producing these items .it about 
half the standard iiidustn- cost pet 
airplane pound complete with fuel, 
electrical and hydraulic svstems ready 
to attach to other complete assemblies. 
A recent production cost estimate for 
the os-crall aircraft jrrogram was S40/lb., 
an -Aircraft Indiistrv A.ssn. source said, 

► Mustang Production— I.mv-eost work 
at Temco is a ro-cnactmcnl of what 
happened during AA'orld M^ar II when 
it operated as a North American Asia- 
tion plant, with McCulloch as general 
manager. In 1945. the plant turned 
out P-51 Mustangs at the rate of 18 a 
day plus 12 AT-6 trainers a dav. al- 
though only 8% of the complete air- 
planes were subcontracted outside the 
plant. McCulloch got the manhours on 
the Mustangs down to the lowest U. S. 
record for large-scale production in the 
war. 0.39 hr. per lb. 

"If Temco was still the North Ameri- 



can Division that it n-.is in World War 
II, we wouldn't be a second-source pro- 
ducer, any more than North Anicricarr’s 
Columbus plant is considered a second- 
source producer. Yet we have many of 
the same people, and a high efficiency 
record,” McCulloch said. 

"Tire Navy spemt $12 million to put 
tliis |)lant in shape as a Nass- facilih' 
and 1 don’t see how they can let that 
money just go down the drain.” 

► Strategic Location— Hie Temco chief 
cxecutis'e said his plant has a strategic 
iidand location, asvay from coastal ex- 
posure. 

"!t is difficult to understand how the 
coastal area plants has'C so manv billions 
in contracts, while this inland manufac- 
turing area has so little. Comair is 
stepped down on the B-36; Chance 
Vouglit doesn’t lia'e verv large con- 
tracts on the Cutlass; and now ue are 
facing a threat of losing our biggest 
contract.” 

► Comjrarison Yardstick— McCulloch 

sees a very definite value to the scivices 
in maintaining a comparison yardstick 
on production costs through second- 
source producers. Anr’ manufacturer, 
he feels, will do a better cost job when 
lie is up against the direct compctitii’e 
measurement of another producer who 
is making the same airplane. 

For this reason, McCulloch belies'es 
termination ought to be a more gradual 
process, perhaps costing more but de- 
signed to give the government the big- 
gest dollars’ worth for the dollars it 
spends- 

If the cuts were planned in this way 
instead of as a direct hard and fast chop- 


off, the government would recos’er 
something of value for its termination 
inoiies-, instead of “pouring it down the 
drain.” 

Take the ease of Temco and the F3H 
contract, McCulloch said. Temco could 
fiiiisli its tooling and build the first 25 
airplanes for little more than it would 
cost to tenuinate the contract. W'ith 
a cutoff now-, the government would 
receive nothing for its money but some 
incomplete tooling and raw materials. 

If the gradual termination policy were 
to be followed, the gosernment would 

• Cost comparison for the first 25 air- 
planes. 

• Twenty-five jet fighters. 

• Complete set of production tooling. 

• ,A plant with workmen trained to 
m.ikc mote F'5IIs if needed. 

► Least Loss-McCulloch objects to a 
service poliev of taking program cuts 
“ju.st as they arc given, without at- 
temoting to interpret them so they 
can be made with the greatest efficiency 
and the least loss in aircraft production 
and potential ptodiiction. 

“It was onh- about a year ago that 
some Navv people a.sked ns not to take 
any more Air Force business in the 
Dallas plant in an effort to safeguard 
the F’il program,” he said. "But we 
went ahead on the B-47 rear fuselages 
anyAvay. And the Air Force is getting its 
monev's worth. And we are giving the 
•Air Force cheaper ox-erhaul prices on 
their C-54s down at onr Grcen\-ille base 
than thev ever thought of getting. 

"You know Secretary Wilson made a 
statement that he wanted to protect the 
low-cost producers in the Air Force cut- 
backs- Well, if he only knew it, be may 
be wiping some of them out of gos-ern- 
ment business.” 

► Future Plans— But McCuUocli, wlio 
built up Temco sales since 1946 to last 
rear’s peak of more than $55 million, 
plans to keep on going as an aircraft 
biisincss with some new projects, no 

He wants to modifv Temco's trainer, 
the Buckaroo. with a tricynle landing 
gear; modernise its engine; clean up the 
'.trncturc. and make it the strongest pos- 
sible low-cost competitor for primary 
training sales. 

McCulloch plans to build at least one 
of the following projects; 

• Turboprop Mamba-powered trainers, 
following the Temco Model 30 design 
entered in the recent Air Force trainer 
competition won by Cessna Aircraft Co. 
McCulloch believes his design is more 
suitable for a transition from primacy 
training to jets and that the Mamba 
turboprop engine is better suited for 
training than the French Marborc jet 
engines which the Cessna entry speci- 
fied. 

• A similar trainer powrered by tire pro- 
posed Allison 520-Cl (turbojet engine 
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developed from the Allison T-J8 turbo- 
prop), if the 520-CI is available. 

• A lO-to-12-pIace twin-cagine transport 
powered by two Mamba engines. 

► Ambitious Effort— To handle these 
and other future projects, McCulloch 
has assembled a sizable engineering 
staff headed by H. G. Erickson, director 
of engineering, and William Ilurtt, as- 
sistant chief engineer and chief of de- 
sign, and including a number of engi- 
neers experienced in jet powerplants 
and supersonic aerodynamics. 

Their most ambitious effort so far is 
the Tenico design entry in the day 
fighter Navy competition, won last 
week by Chance Vought Aircraft. Mc- 
Culloch would like to build one of 
these fighters "to show what it could 
do in actual flight.” 

► Management Background-hfcCul- 
ioch and his principal executive co- 
uorker. II. L. Howard, organized 
Temeo in 1946 to take advantage of 
experienced know-how and manpower 
available in the Grand Prairie neighbor- 
hood after termination of North Ameri- 
can’s wartime activities. Howard had 
been comptroller of the North Ameri- 
can Grand Prairie plant, is now c.xecu- 
tive vice president and treasurer of 
Temeo. 

McCulloch had worked on airplanes 
in his native Scotland, He came to the 
U.S. in 1927, got hack in aviation im- 
mediately as a mechanic at Atlantic Air- 
aaft, which successively became Fokker 
Aircraft, General Asiation and finallv 
North American Aviation. He climbed 
the production ladder to become factory 
manager at North American’s main 
plant at Inglewood, Calif. He left for 
a job as manager of Convair's Nashville 
plant but returned shortly to North 
American as assistant general manager- 
manufacturing for Inglewood. Kansas 
City and Dallas plants. Finally, in the 
latter part of the war, he was made 
general manager at Dallas and had a 
chance to concentrate on application 
of niainifactiiring techniques. 

Imlustty obsers’crs see a resemblance 
between McCulloch’s philosophv and 
that of I. H. (Dutch) Kindclberger, 
Nortli American board chairman. 

Lightplane Shipments 
Drop 23% in March 

Complete civil planes shipped dur- 
ing March decreased 23% and civilian 
aircraft engine shipments increased 
40% O'Cr February shipments. 

Monthly joint report of the Census 
Bureau and Civil .Aeronautics Admin- 
istration reports 3 58 planes worth a 
total of S11.7 million were shipped dur- 
ing March. Value of engines was S4.1 
million, a 72% increase o\et February 
shipments of 52.4 million. 

By the end of March, there were 


unfilled orders for 400 civilian planes, 
an increase of seven since February. ’The 
report of 21 aircraft companies and six 
engine firms indicates engine shipments 
during the first quarter of the year were 
59% higher tlian the same 19^2 period. 

A total of 1,105 complete civilian 
aircraft valued at S46.6 million were 
shipped during the first three months. 
During the corresponding period of 
1952, shipments were 544.9 million. 



Twining’s Policy 

• New AF chief strougly 
defends SAC bombers. 

• He pins hopes for peace, 
victory on B-47, B-52. 

USAI’ Vice Chief of Staff Gen. Na- 
than 1''. Twilling, a.ssailing critics of 
long-range bombing, says the Strategic 
•Air Command has the only medium 
and hea\y bombers that ‘‘can reach all 
the targets which would have to be 
readied at the very outset of a total 

Observers believe the newly appointed 
Air Force Chief of Staff intends to 
make his stand on Ait h'orce policy clear 
before lie succeeds Gen. Hoyt Vanden- 
berg June 30. Heading the New Joint 
Cliicfs will be Adm. Arthur Radford, 
who in 1949 championed the super- 
carrier task force over the long-range 
strategic bombing concept. 

► Radar Accuracy— "Many false state- 
ments have been made concerning the 
difficulties of high-level bombing." 
Twining told the Aviation Writers Assn, 
convention in Dallas. “Tlic truth is that 
the difference in accuracy of bombing 
from different Ici’cls is small. 

"In Korea at the present time, tadar- 


controlled bombing from an altitude 
ot several miles is generally more ac- 
curate than dive bombing in daylight.” 

► l,S00-Mi, Radius-On the possibility 
of war with Russia, Twining contends 
tliat smaller planes are no substitute for 
the big bombers. Long-range bombers 
are the only aircraft capable of hitting 
the great concentration of war industry 
more than a thousand miles inside the 
nearest Soviet border and "well insu- 
lated against any land Or sea approach," 
he says. 

“Obviously, wo cannot expect to 
launch our most essential counter- 
attacks from points so near the Iron 
Curtain that they would be under con- 
stant attack by swarms of Soviet jet 
fighters and light jet bombers.” 

U. S- strategic bases should be sex’- 
era! hundred miles outside tlie Iron 
Curtain, the general says. "Conse- 
quently. in order to reach the principal 
targets that would be marked for atomic 
destruction, out planes must have more 
than 1,500 mi. radius of action, . , . 

"No military plane has such a range 
except the land-based heavy or medium 
bomber— in the U. S. forces only the 
B-29, B-50, B-47, B-36, and the B-52. 
Most of the bases which could be well 
defended against air attack in all-out 
war are mote than 1,500 mi. from the 
nearest principal target areas in tlie 
Soviet Union.” 

► Beyond Fighter Reach— Heavy bom- 
bers will never substitute for fighter- 
bombers, Tsvining says, emphasizing 
that “the long-range bomber is entirely 
capable of performing many short- 
range tasks and of performing them 
very well from any altitude that may 
be considered desirable. 

“On tlie other hand, no short-range 
tactical airplane can cany’ out the long- 
range missions of which the strategic 
bomber is capable." 

Since Communists "so greatly out- 
number” U. S. fighter planes, "we 
must depend more heavily on long-range 
planes that can be kept beyond the 
teach of most of them,” the general 
says. Tlie Soviet air force has so many 
more short-range planes, and that, com- 
bined with their more numerous bases, 
will "force us to depend more heavily 
on our medium and heavy bombers that 
can strike from beyond their reach.” 

► B-47 Investment— Gen. Twining de- 
scribes as "an excellent investment” the 
B-47 now supplementing B-29 and B-50 
bombers in combat units- He reveals 
that the 306th Medium Bombardment 
^Ving. first operational unit to be 
equipped with B-47s, will leave Mac- 
Dill Field, Fla., early in June for 90 
days training in Great Britain. 

With the B-47 combined with the 
B-52 "that we hope soon to produce,” 
the U. S. has more hope for peace or, 
"if necessary, ultimate victory,” Twining 
forecasts. 
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AF Opens Andrews 
To Scheduled Airlines 

Tlie nation's capital got a much- 
needed second airport last week when 
the Secretaries of Commerce and U.S. 
Air Force agreed to a plan for joint com- 
mercial-military use of nearby Andrews 
AFB. 

Air Force has been opposed to shar- 
ing Andrews, although the military utili- 
zation is liglit by commercial standards. 
President EisenJiowet recently stepped 
in, ended the long Air Force Stalemate- 

Commerce UnderscCTetaiy for Trans- 
portation Robert Murray announced 
the agreement to the Aero Club of 
Washington last week. He said Com- 
merce bad agreed to accept the Air 
Force proposals in principle. Major 
conditions are that Andrews must be 
restricted to: 

• Scheduled airlines only. 

• 5,000 moves pet month, until con- 
struction of a parallel runway, 15,000 
moves per month thereafter. 

• Tenninal facilities located where 
USAF decides. 

Murray said many details are yet to 
be ironed out, but the deal is definite, 
the major agreement is concluded. 

Washington National Airport has 
about reached saturation of terminal 
loading space, facilities and instrument 
landing capacity. Washingtonians still 
insist that Baltimore's Friendship Air- 
port is too far from downtown Wash- 
ington, especially with the present high- 
way congestion. Previous Congresses 
and the new Administration balked at 
the cost of constructing a completely 
new airport as propos^ annually by 
Cii’il Aeronautics Administration in 
the past. 

Andrews is only a few miles further 
away from downtown Washington than 
tlie close-in Washington National. 

NAA Questions 
A-Plane Feasibility 

J. H. Kindclberger, chairman of the 
board of North American Aviation, 
Inc., says that his company couldn't 
see any possibility of devleoping a prac. 
tical atomic powerplant for aircraft. 
Such a plane would be slow and com. 
pletcly uneconomical, he told a New 
York news conference. 

This conclusion was based on post- 
war studies begun in 1946 by the com- 
pany in the field of nuclear propulsion 
for guided missiles and aircraft. Since 
1948, North American lias been a 
prime contractor for the division of 
reactor development of the Atomic 
Energy Commission. 

Now NAA is ready to branch out 
into a new field of atomic power, Kin- 
dclbcrgor said-construction of a pilot 


Scandinavian Airlines System cut 
Europe-Orient flight time almost in 
half fast week, flying a Douglas DC-6B 
from Oslo to "fokyo over the North 
Pole region in 35 flight hours. 

Next step for SAS is to get U.S. 
Civil Aeronautics Board permission to 
fly scheduled trans-Polar service across 
•Alaska to the Orient and down through 
Canada to the U.S. West Coast. 

The airline made two similar record- 
hre.iking flights last year, delivering its 
new DC-6Bs from the Douglas plant at 
Los Angeles across the Arctic to Oslo. 

► 6,700-Mi. Route— Last week’s 6,700- 
mi. special flight touched at three 
points: Thule, Greenland; Anchorage, 
Alaska, and Shemya, Aleutions. Tlie 
transport's 11 crewmen and 41 special 
passengers broke their trip to stay over- 
night at Anchorage. 

Company spokesmen claim they can 
got flight time down to about 28 hr. 

► U.S. Opposition— The Scandinavian 
countries last year applied to the U. S- 
govetnment for amendment of the bi- 
lateral ait agreements to permit SAS 
trans-Polar operation to the Orient via 


plant to demonstrate and produce elec- 
trical power from a nuclear reactor. 

Kindclberger said the plant could be 
designed and built “as soon as condi- 
tions permit.” Cost was estimated at 
$10 million, and time from contract to 
operation was placed at two years. 

North American’s proposed design is 
similar to conventional coal-burning 
plants common to many power-gener- 


Alaska and direct to the U. S. West 
Coast. State Department passed this 
application on to CAB. The Board 
hasn't acted on it yet, and says the 
Scandinavians have not yet requested 
ncessary "consultations.” 

U.S. carriers say the trans-Polar oper- 
ation cannot yet pay its way, and they 
oppose granting the routes to SAS 
without getting some concessions from 
the Scandinavian countries in return. 
Since the U.S. already has landing 
rights in Scandinavia, there's not much 
more the Scandinavians can offer. 

Washington observers expect some 
delays in U.S. granting ot the new 
route to the Scandinavian countries, but 
believe the U.S. cannot long stand in 
the way of the venture. 

► PAA Interest— When the Scandina- 
vians come to consultations with CAB 
for the trans-Polar route, Pan American 
and perhaps Northwest Airlines prob- 
ably will ask CAB for similar routes. 

PAA's certificate already permits land- 
ing in the West Coast, Alaska and 
Greenland. Northwest flics the Scattle- 
Alaska-Shemya-Tokyo route. 


ating stations in this country. The big 
difference: The coal furnace is replaced 
by a reactor unit. 

North American developed the de- 
sign under contract with the Atomic 
Energy Commission as a pilot unit to 
demonstrate and study the production 
of electrical power. Output is 8,000 
kilowatts, about one-twciitietli that of 
commercial power-generating stations. 
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More CAA Changes 
Coming, Murray Says 

Recent Coniinctcc Dcpnrtmcnt ac- 
tion cliniiniitin§ 18 C.V\ .iir|)ort control 
towers, -to weather stations. 15 safets- 
inspection offices, four C.^A regional 
aelministrations, all federal aid for new 
airport construction, and killing flic 
giant Burke Airport |>rograin near 
Washington is only the beginning, ac- 
cording to Commerce Undersceretars' 
Robert Murtav- 

"Yoii nill begin to licar about 
cb.ingcs in that vast (CAA) organiza- 
tion in tlic coming fesv months.” he 
told the Aero Club of Washington last 
week. Murray and C.AA administrator 
I'tcd 13. Lee are "re-examining" all the 
function.? of the federal govcrmiieiit in 
asiation business. 

Other highlights of Murray's talk; 

• Industry cooperation. He di.sagrccs 
with only two of 10 major CAA policv 
changes recommended to him be the 
•Air Transport As.sn. One of those pro- 
grams he agrees witli is the consolida- 
tion of CAA regional administrations— 
wliicli liis staff decided upon inde- 
pendently of the airlines- CAA rccciitiv 
put this plan into action. 

• CAA adsisory sen’icc. lie plans to 
turn o\er to the Airport Operators 
Council tile C;\A's adsisors scrx-icc 
to small operators- He said AOC "is 
going to render municipal serx iec better 
tlian we can.” 

• Federal aid. Murrai s;i'5 Commerce 
"called a halt to” all federal aid for 
new airjiort coiistniction "until we can 
see where we arc going, and whcreier 
we go we're not going to sell federal 
aid.” Commctce'.s mission is to "pro- 
mote" aviation development, "but you 
have to break a few eggs to make an 
omelette.” 

• CAA education scrsiec. CAA will 
curtail its educational sersicc. Industry 


people in the field can do a better job 
in many instances, according to Murray. 

► Republican Policy— llic new Adminis- 
tmtion's policies witli regard to civil 
asiation as outlined bs Murras; 

• Miniinnin goveniincnt participation 
in transpurtation business. 

• End of goicmnient "liarassment” of 
business. 

• Maximum private ownctsbip in trails- 
|3ort business. 

• Rciiew of fcdetal-statc-iininici|ia! rc- 
lationslii|>s and responsibilities. 

On the last score, lie says he has been 
trying to get the Commerce staff to 
get out in the field and see just how 
much the niunicipalities can do for 
tlienisels'cs without federal meddling. 
He adds that it is amazing what muni- 
cipalities can do under the spur of their 
eompetition with rival cities. 

Vouglit Fighter Wins 
Na\T CompetUion 

Chance X'ought Aircraft won Xavi's 
day fighter com|3etitiim with a variable- 
iocidenec-w itig design plane jiowcrul by 
a Pratt &• Whitney J57 with after- 

First flight of the new fighter prn- 
cUiction m^cl is expected by the end of 
195b. provided K.ny orders the design 

Chance A’miglit won the day fighter 
conipetitiiiii met scieii utlier aircraft 
mamifacturers iiicliidiiig Teinco, North 
.American, Douglas. Northrop and Mc- 
Donnell. 

► Attack Type— Coneciied during tlic 
last epiurter of 1952, the dai fighter is 
the first newb designed aircraft at 
Chance A'lmglit since 1946 when the 
F7U-I Cutlass came off the drawing 
boards- 

Wben Naw orders tbe new* fighter 
into production, Vmigbt will be con- 
tinuing a line of carrier attack-type air- 


craft like tlic I’'7U-3 Cutlass currently 
in production. 'Hint sweptwing, tail- 
less fighter, wliich first flew Dee. 20, 
1951, is a larger version of the original 
l“U-l Cutlass, 

► Rcgiilus Program— lim|)loyinciit at 
Chana' A'ought. a dis’ision of Unitexl 
-Aireiaft Corp. has grown this year to 
11,600. with 80% involved in l'7U-5 
production at the Dallas plant. Re- 
mainder ate working on minor subcon- 
tracting projects and CV’'s guided mis- 
sile. the Rcgiilus. 

Begun in 1947, the Rcgiilus program 
still is being developed. At the same 
time, the missile is being produced be- 
hind camas curtains in the Cutlass- 
jammed plant. Rcguhis is designed for 
launcliini from submarines, surface 
shi|3s and shore bases. It svas launched 
first in 1950, and its existence was an- 
iioiinccd for the first time this spring 
(.AviAtiON Wi.uK Apr. 6, p. 15). 

► A2U-1 Output— Production is sched- 
uled to begin in September 1954 on 
\'on|bt's -A2U-1 Cutlass wben output 
of the F7U-3, whicli it replaces, will 
be dmwiiig to a close. I'he A2U does 
not differ either in configuration or 
size but will be modified from the 
F7U-5 by strengthening external stores 
structure, enabling the fighter to cany 
a gre-jter bomb load— including an 
atomic bomb. The fuel sistein also will 
be re-arranged. 

.A2U-1 will be powered with twin 
Westiiighoiisc I46.s, as arc later produc- 
tion models of the F7U-5. Earlier ver- 
sion.s of the h'7U-3 were powered with 
.Allison J35s, 

Italy Delivers Radar Sets 

(AfeCraiv-Hi)l World News) 

Rome— The Italian air force has taken 
dcliiciy of four radar locating sets 
from the Microlambda f.ictorv at Fusaro 
near Naples. 'Ilie United States report- 
edly furnished tlie necessary fiinds- 



Hcrc is the first Douglas DC-6.A all-cargo 
jiUiiic featuring a w-iiidowless c-abiii. First of 
tlnec such freighters ordered bv American 
.Airlines, the transport has gone into service 
betw-een Chicago and New' Yr.rk, making 


five roundtrips weekly. The second and 
third IXI-6.\ .Airfreighters are scheduled to 
be delivered to the carrier in |uly when AA 
will begin coast*to*coast cargo service be- 
tween New York and Los .Angeles via De- 


troit and Chicago five times weekly. Tliese 
DC-6.As have 5.000 cu. ft. of unobstructed 
cargo space and can cam* 28.500 Ib. of 
freight Kn|tnes arc four P&WA R-2800. 
CBI7s of 2,500 takeoff horsepower each, 



Greater output per pound is the constant objective 
of the aircraft designer. EEMCO serves this goal 
by turning out new electric motors with increased 
power, decreased weight and all the required oper- 
ating characteristics. This tough new lightweight 
for driving a compressor was built to the latest 
Army and Navy specifications. Operating on 27 
volts D.C., it provides 3 horsepower under con- 
tinuous duty at sea level, 2ii h.p. at 50,000 feet 
with duty cycle of 5^ hour on — hour off. It 
weighs only 135^ pounds with integral gear box of 
25^ to 1 reduction. 

Doubled plant capacity and new facilities enable 
EEMCO to keep pace with the growing need for 
these specialized designs. Today EEMCO motors 
and actuators are found on virtually all U. S. 
Aircraft. 


4612 West Jefferson Boulevard 
Los Angeles 16, California 
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COLLINS 51V-2 Glide Slope Receiver 

Developed expressly for commercial airliae and corporation aircraft 
... not a military development. The 51V-2 is designed to ARINC 
Specification #519 ns revised during April, 1952 — it incorporates the 
most desirable characteristics of a Glide Slope Receiver according to 
leading airlines. The RF section's AGC is essentially flat, being less 
than I.O db from 700 to 14,000 microvolts and 1.50 db from 700 to 
100,000 microvolts. This feature, together with 12 db audio feedback 
and voltage regulated AGC delay bias, permits setting of the flag cur* 
rent to loner limits svhich give better alarm indication. A most out* 
standing feature of the 51V-2 receiver is its stability of deflection 
characteristics with reduced tube transconductance and changes in line 
voltage. ARINC tubes are used throughout the receiver. Conducted 
and radiated interference has been reduced. Susceptibility characteristics 
are unusually good; spurious responses are approximately 70 db down. 
The 51V-2 is electrically and mechanically interchangeable with its 
forerunner, the Collins 5lV*i, Both AC and DC power supplies are 
interchangeable on the two models. 

COLLINS 51Z>1 Marker Beacon Receiver 


Another pcrformance.proved aviation aid designed to round out the 
Collins line. The SlZ Marker Beacon Receiver, fixed tuned to 75 MC, 
uses either AC or DC power . . . the same power supply used in 5lV 
Glide Slope Receivers. Rear plug connection for use in Collins 350B 
extractor.rype shockmouni. Spurious frequency response is 75 db down 
from desired frequency, less than 10 microvolt RF radiation. Excellent 
•squelch characteristic curve minimizes twilight indications. A single 
short Vi ATR case is used. Its construction is similar to that of the SlV 
receiver case. ARINC tubes are used throughout. The 51Z is designed 
to meet forthcoming ARINC specification on Marker Beacon Receivers. 

Collios-designcd 5 light indicator has standard Hi*Lo switch and 
push'to.test indicator lamps. The lights and switch are also available 
in kit form if it is desired to mount the marker indicator lights on the 
aircraft panel vertically, horizontally or differently than the standard 
triangular mounting pattern. 


FOR QUALITY AVIATION ELECTRONICS, IT'S . . . 



r 

COLLINS RADIO COMPANY, Cedar Rapids, Iowa 

II W. 42nd St.. NEW YORK M 1930 Hi-line Drive. DALLAS 2 


\ 

270D W. Olivo Avo.. BURBANK 


20 


5IV>2 Glide Step* fteeelver 



Collins 3 Light Indicator 



NEW C*4fi NACELLE, shown with thiee.bladed pinpeUei, successfully hurdles . . . 


DELIVERY 

WHEN 

PROMISED 


IS A STEADY 
HABIT WITH TMI 



CERTIFICATION TF.STS. which show the modification gives better engine cooling. 


Modified C-46 Passes First Test 


Modificxi Curtiss C-46 lias cleared 
Hic first Civil .Aeronautics -Administra- 
tiem certification hurdle with successful 
flight tests of the transport’s now engine 
nacelle. Cvlinelcr head and or! cooling 
exceeded CAA safety rcquircnicnts. 

Next step in the C-46 modernization 
program by American Airmotive, Miami, 
I 'la., is installation of the more power- 
tiil CB-16 version of the Pratt & Whit- 
ney R2800 engine (Aviatiom M'eek 
I'cb. 23, p. 13). The new powerplant 
will increase the transport's total take- 
off power by 800 hp. The new nacelle 
I' designed to take tlic CB-16 engine. 

► Additional Changes— Airmotive plans 
the following additional modifications 
to liring tlie two-engine aircraft up to 
modern transport category certification 
wciglit, estimated at 49,000 lb.: 

• Automatic prop feathering. 

• Hytiol brake meter system, improv- 
ing braking efficiency. 

• Control surface rework to overcome 


problem of controlling increased torque 
on a single-engine climb- 

Projected gross weight neat 49,000 
lb. compares with a temporary Civil 
.Aeronautics Board permit allowing C-46 
passenger operation at 44,300-45,000 
ib. and a threatened CAB cut to less 
than 40,000 lb. at the end of this year. 
► Nacelle Test— Flight tests for 6 aA 
certification showed maximum cylinder 
temperature of 223C indicated, 250 cor- 
rected on an enginc-out climb. Maxi- 
mum oil temperature of 87C indicated 
compared with lOOC permitted by 
I’tatt & Whitney and Air Force and 
93C by CAA. Ainnotive’s program calls 
tor a newer oil cooler than the one used 
in the test plane, fiirtlier reducing oil 
tenmetature. 

'rtic new nacelle has a stainless steel 
firewall and complete fire zone detec- 
tion and protection system. 

Pan American World Aitwajs uffili- 
.itcs, Avianca and I.acsa, iilready are 



STAINLES 

STEEL 

TUBING 


One of the beet reasons 
we know for che constant 
demand for our small diameter 
tubing is our policy of 
"Delivery When Promised!" 
We have the know-how and 
the capacity to protect that 
reputation... and YOUR 
orders! Try TMI and see for 
yourself. We are specialists 
in cold drawn stainless 
and alloy tubing (.050" t 
.625" O.D.) si 
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The Gilfillan Group Announces The New 



GILFILLAN RADAR TRAINER 


NOW-SIMPLIFIED EQUIPMENT ACCOMPLISHES ON-THE-JOB 
TRAINING OF RADAR OPERATORS ON OPERATING RADAR IN THE FIELD 


iHE NEW eiirilLAN RADAR TRAINER placcs aircraft targets 
on any radar scope. These look, behave and maneuver 
exactly like real aircraft. 

LOCAL TERRAIN, obstacles and real aircraft are retained 
on the scopes: the operator practices under exact local 
conditions. 

CONSTANT OPERATOR EXPERIENCE with any type of emer- 
gency landing safeguards actual landings involving real 
aircraft and personnel. Interception problems can be 
simulated. Complex traffic situations can be solved. 
LEARNING TO OPERATE the Gilfillan Radar Trainer takes 


only a few minutes. Can be operated by an instructor; 
by trainees: by pairs of experienced radar operators to 
maintain top proficiency. 

OCCUPIES ONLY S SQUARE TEET; COSts IcSS than $15,000. 
Effects great economies by assuring round-the-clock 
training in any weather without expenditure of gasoline, 
aircraft or flying time. 

A DEVELOPMENT OF THE GILFILLAN GROUP, noted for research, 
development and precision production for 40 years. 

FOR COMPLETE DETAILS write Gilfillan, 1815 Venice Blvd., 
Los Angeles 6, California, 


In GCA and Radar Research^Sesign and Production, 


2Z Gilfillan 


negotiating with ,\innotivc to make the 
nacelle change on their C-46s. They 
also are contemplating the next step 
with Airmotivc-conversion to CB-16 
engine. Avi-.mca (Colombia) uses the 
Curtiss transport for cargo, laicsa 
(Costa Rica) for passengers. 

► Joint Effort— Ainnotivc is working 
with representatives of United Aircraft, 
CAB, CAA, C-46 Enginecrii^ Founda- 
tion (C-46 opaators joint effort at im- 
l>ror’ing tlic plane’s scrs ice and perform- 
ance) and individual carriers. Air Force 
also has a technical observer studying 
the program. 

An alternative plan of some C-46 
o])crators is to install a small external 
jet engine for emergency posver. Tliis 
would be cheaper than the American 
Ainnotivc program, but performance 
n ould not be the same. 

► Interim Regulation— Meanwhile, op- 
erators of C-46s that have the Hamilton 
Standard ahiminum propellers have won 
CAB pcrmi.ssion to increase gross weight 
from 44,300 to 45,000 lb. by clipping 
blade diameter from 6 to 9 in., a modi- 
fication that yields greater takeoff effi- 
ciency. But the special regulation ex- 
pires Dec. 31, deadline set by CAB for 
iccertification. 

American Airmotive savs it cannot 
complete the C-46 modcniization for 
carriers by that time, but probably can 
tl I -,0 in early 1954, 

CAA Adopts New 
Runway Markings 

Nevv Civil Aeronautics Administra- 
tion aiiyjort runwas' marking standards 
range from elaborate requirements for 
large airports with all-weather runways 
and high-density traffic to minimum re- 
t|uirements for small fields with VFR. 

'lire new system has been tested in 
actual use at Nerv York’s La Guardia and 
Newark Aimorts- It has the appros'.il of 
Air Line Pilots Assn., Air Transport 
.\ssn. and Airports Advisory Commit- 
tee of CAA. International Cisnl Avia- 
tion Organization is expected to com- 
plete adoption of similar standards 
shortly so that the mnwar' marking sys- 
tem will be uniform at major ait termi- 
nals throughout the world. 

The s)’stcm includes three types; 

• All-weather. 

• Basic instrument tumvars with navi- 
gation aids. 

• Visual flight rule runways. 

Details of the centerline markings, 
runway designations, threshold markers, 
landing zone markers, side stripes if re- 
quired, and taxiway and holding-line 
markers arc in the new technical stand- 
ard order NlOA issued by CAA. 

Airports requiring deviations from 
the new standards are expected to notify 
tlic CAA standardization coordinator, 
Washington 25, D, C. 
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les. The spiral routing bits and 
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tlv? should have^lhis book con* 
■lantly at hand for ready reference, 
when buying cutters and planning 
production. Mail coupon for your 
copy today. 

Onsrud Cutter Manufacturing Co. 




Onsrud Cutter ManufacI 
600.S20 E. Broadway 
llbertyville, Illinois 
Please send new S2-A Catalog for 
non-ferrous metalworking cutters. 
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ENGINEERS 

AND 

SCIENTISTS 

You arc invited to write regard- 
ing long-range projects at North- 
rop Aircraft, Inc. Exceptional op- 
portunities now exist to join the 
company’s engineering and scien- 
tific staff. If qualified, you may 
select important development^ 
work, or equally vital production 
engineering. 

Examples of positions open: 

BOUNDARY LAYER RESEARCH 
SCIENTISTS 

ELECTRONIC PROJECT ENGINEERS 
ELECTRONIC INSTRUMENTATION 
ENGINEERS 
RADAR ENGINEERS 
FLIGHT-TEST ENGINEERS 
STRESS ENGINEERS 
AERO- ANDTHERMODYNAMICIST8 
SERVO-MECHANISTS 
POWER-PLANT INSTALLATION 
DESIGNERS 

STRUCTURAL DESIGNERS 
ELECTRO-MECHANICAL DESIGNERS 
ELECTRICAL INSTALLATION 
DESIGNERS 

ENGINEERING DRAWING CHECKERS 


Qualified engineers and scientists 
who wish to locate perraanendy 
in Southern California arcinvited 
to write for further information 
regarding tlicse interesting, long- 
range positions. Include an out- 
line of your experience and train- 
ing. Allowance for travel expenses. 


Address correspondence to 

Director of EnrtaeerlDg, 



New Spanish Transport Is Tested 
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Senate Asks Paring 
Of Windlunnel Costs 

Senate Appropriations Committee 
has asked General Accounting OiBce 
to investigate operation costs of wind- 
tunnels by various govenimcnt agencies- 

Senators want 6-AO to recommend 
a plan for "centralized use of such 
huge facilities to the end that econo- 
mics may be effected in the use of 
power as well as personnel.” 

The committee made the recom- 
mendation in reporting out National 
Advisory Committee for Aeronautics’ 
fiscal 1954 appropriation, which it cut 
to $62-4 million. Truman budget called 
for $77.6 million. Tlie House allowed 
$64.4 million. 

NACA research director Dr. flugli 
Drs'den testified lie was "teasonably 
well pleased” with tlie budget as ap- 
proved by the House. "We were 
granted substantially the full amount 
of the revised budget, the revision be- 
ing based on a policy of deferring cer- 
tain items of construction." 

Turboprop Airliners 
First, Says Hibbard 

Passenger scat-mile costs lower than 
present bus fares ate possible using new 
turboprop engines, says Lockheed’s vice 
president-engineering Hall Hibbard. 

The transport plane designer en- 
visioned the propeller-turbine configura- 
tion as the interim step to jets at a 
recent meeting of the Security Analysts 
of San Francisco. In so doing, lie gave 
added weiglit to recent similar support 
for the turbopro]) expressed by Fastern 
Air Lilies’ president E. V, Ricken- 
backer and American Airlines' president 
C. R. Smith (see Aviation Week May 
18, p. 26 and May 11, p. 102 respec- 
tively). 

► Must Be Sound— Turboprop aircraft 
are now being built, Hibbard reported, 
apparently referring to the NavyR7V-2 
Super Connie wbich is to be fitted with 
P&WA T?4 engines. But economical 

E urejet airliners still arc five years away, 
e stated. 

The new planes must have a sound 
dollars-and-cents basis, said the Lock- 
heed executive engineer. "A techni- 
callv good jet transport would be in- 
adequately designed if it should lack 
profit-making caiiability.” 

Hibbard saw turboprop engines ex- 
tending file Constellation series’ life 
. . well through tlie 1960s.” 

He also referred briefly to the ducted 
fan tyjie of jet powerplant, now under 
active study, as ideal for a revolutionary 
family plane capable of attaining 500 
mph. in level flight. "Such a plane,” 
he said, "could be common in 20 yr. 
at prices comparable to the automo- 
bile." 





Northrop administrators think in years-ahead terras. 
They keep the company's busy creative and productive 
organization in efficient motion. 


Alert administration, teamed with scientific and productive 
capacity, is Northrop Aircraft’s invaluable constant— an unvarying 
factor in low-cost output of aircraft, target aircraft, 
missiles, optical devices, and other Northrop products. 

NORTHROP AIRCRAFT, INC. 

Pioneer Builders qf Night and All Weather Pighters 
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How Trans-Canada Airlines 
Tests Two Components at Once 


Trans-Canada flies its famous North 
Star planes on a busy schedule over 
two continents. The idea is to keep 
these planes in the air -and this means 
test and maintenance must keep pace. 
The airline asked Greer to adapt its 
standard test equipment so that one 
machine could handle two components 
simultaneously. Photos on this page 
provide the evidence that this specifi- 
cation was successfully met. 



Trans-Canada, like other leading air- 
lines, will vouch for the dependability 
of Greer equipment. Each machine is 
slowly and painstakingly produced, 
carefully tested in each stage of pro- 
duction for highest order accuracy and 

The men who design and build them 
have many years of very specialized 
experience in this narrow field. It is 
experience that is difficult to find, per- 
haps impossible to match elsewhere. 
These men know well that each ma- 
chine carries their reputation on its 
nameplate, This is your absolute assur- 
ance of complete satisfaction with 
Greer Test Machines, 




Greer Stationary Hydraulic Accessories Greer Hydraulic Pump Test Machine tests 

Test Machine fully checks all hydraulic aircraft engine hydraulic pumps rated at 
system accessories including the system 3400psi8ndflowratesco20gp(n.Accept- 
pump, includes a 25hp variable speed drive. ed for use by USAF and foreign countries. 

fireer Hydraulics Inc. 454 Eighteenth Street, Brooklyn 15, New York 


PAA President Takes 
$3,125 Salary Cut 

.Annual salan’ of Juan T. Trippe, Pan 
American W'orltl Airways president and 
director, was cut last year ttora S23.125 
to 520,000, tlic carrier reports to Civil 
Aeronautics Board. 

Salaries and other compensation paid 
in 1952 (with comparable 1951 figures 
shown in parentheses where changes 
occurred); 

Trlppc. fees |2,t00 (tl.SSO), 29.039 shares 

HKSlstant to itreHideot and director, aalary 
$27,090 ($20,042), other compensHlIon $12,- 
000, fees $2,250 ($2. ISO), S.41S (S.U9) 
director, snlar>- $26,000 (|29,20S), other 
L-nm|icnaaUon $10,000 ($7,500), fees $1,300 
<$l,300), 531 0,177) Oharas; H. J. Friendly, 
vice president, general counael and director, 
salary $27,000 ($26,092), oiher campenan- 

seeretary and general attorney, salary $14,- 
eoo ($13,042), other compenRation $2,500, 

president I-atIn America Division, salary 
$9,000 ($10,000), 9.569 (9,394) shares: H. K. 
Harria, (ft,rmer) vice president Atlantic 

president I'acIfle-AIaska Division. salar>' 
$21,000 ($20,042), other compensation $4,- 
presldenl Atlantic Division, salary $25,000 
(1,637) shares; M. W. Toomey. vice preol- 
$209, 51 shares; Anne M. Archibald (de* 
ceased), assistant vice president and assist- 
ant secretary, salary $13,500 l$I2,542>. 

tuher compensation $4,000, 1.300 (1,427) 
$25,000 ($24,042), other compensation $10,- 
cice president and director, salary $27,000 
($25,083), other compensation $12,000, (ecs 

Itlxby, vice president and director, salary 
$14,000 ($13,042), other eorapensatlon 

$5,000, (ees $1,750 ($1,600), $.103 (7.470) 
$1,667 (120,000), other compensation $250 
president, salary $23,000 ($5,760), other 
compensation $7,500 ($2,500), 100 (105) 
shares; H. 14. Adams, vice president, salary 
$20,000 ($$.333), other eompen.satlon $4,000 
($2,600), 2O0 (10$) shares; W. O. Lipscomb, 
vice presldent-tralhc A sales, salary $25,- 
OOO (622,576). other compensation $0,0(.0, 

pi'csldenl and chief engineer, salary $20,000, 
oiher eompensatlon $5,000, 4,623 (4.520) 
salary $1S.OOO ($17,042), other compensa- 
nsst. vlee president, salary $16,000 ($15,- 
(6,125) shares; W. J. McTOvoy. asst, vice 
president, salary 512.701 ($12,000), other 
componaatlon $2,500 (none). 5,007 (3,069) 
shares; J. 1), Kenlon. asst, vice president, 

asst, complrol'ler, salary $11,000, other com- 
pensslion $1,300, 790 shares: n. P. Monson, 

other compensation $4,000 ($3,500), 634 
(452) shares; E. G. Rothrock, asst, sacre- 
lary, salary $9,724 ($8,300), other compen- 
sation $750, S3 shares; J. J. Cantwell, aest. 
secretaiy, salary $8,373 ($7,380), other 
compensation $500. 

Other directors: S. M. Fairchild, fees 
$1,300 ($700), 20,700 shares; R. V. Fleming, 
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It takes experience to design today's modern high speed aircraft, and TEMCO Aircraft 
CorporadoD has it. 


TEMCO engineers, both supervisory and non-supervisory, can point with pride to one of 
the highest average levels of aircraft design experience in the industry. Drawn from all 
parts of the country, they have been associated with the design of many world famous 
aircraft, both civil and military. 


Typical is the Design Staff where the average experience for each man on the staff is 18 
years. In the Alighting Gear Group the figure comes to 7 years; in the Flight Test Group 
to II years; and in the Powet Plant Group to 9 years. 

Today TEMCO has integrated these years of experience into a coordinated team, and is 
applying its multi-million hours of engineering know-how toward the 
design of turbine powered trainers and first line combat aircraft for 
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Slick Reports Top 
Salary of $18,900 

Slick Airways, Inc., paid its president, 
Thomas L. Grace, $18,900 during 
1952, the firm reports to the SEC. 

Other salaries: William E. Hollan, 
executive vice president, $16,894; Jo- 
seph F. Grant, vice president and sec- 
retary, $14,824; David R. Stewart, vice 
president and treasurer, $1 5,451; Henry 
P. Huff, Jr., vice president-operations 
$14,824; Matthew C. Wilkin, vice 
president-sales, $14,824; John W, 
Walfaert, assistant secretary, $8,434; 
and Edwin B. Warwick, assistant treas- 
urer. $6,771, 

Rome Builds New 
$20'Million Airport 

(McCraw-HiD World News) 

Rome— Work has begun on a new 
1,630-acte, $20.8-million air terminal 
at Fiumicino, 15 miles from the Italian 
capital. First construction stage is 
scheduled tor completion in approxi- 
mately 15 months. 

Two asphalt runways now being built 
will be 10,800 ft. long and approxi- 
mately 200 ft. wide, with borders of ap- 
proximately 300 ft. on each side. 

Actual work on the project began 
approximately three months ago, and 
contracts awarded total $6.4 million. 

Hungary FHe§ Air Taxis 

Air taxi service at approximately 28 
cents per mile has been introduced in 
Hungary. Equipment consists of Rus- 
sian-designed PO-2 single-engine two- 
passenger biplanes. 

Air carrier charter service also is 
available at 56 cents a mile in small 
twin-engine, Czech-designed Aero 45 
transports seating three passengers. 
Operation is handled by the Hungarian- 
Soviet Civil Air Service Co. 
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Trainers Ease HUP Copter Servicing 

* Mobile units will train 
Navy teams on-the-spot. 

• Other service rotorcraft 
to get similar setups. 

Bj- David A. Aiiderton 

Morton, Pa.— Hie first mobile main- 
tenance trainer for helicopters, designed 
and constrticted for Piasccki Helicopter 
Corp. by Bnrton-Rodgers. Inc., is now 
helping to train Nan’ ground crerr s who 
service Piasccki HUP copters. 

Details of this new training device 
were csplaincd to Avi\tion Week by 
E. A. Ritti, of Piasecki’s service de- 
partment, which spearheaded the de- 
sign. and by instructors of the Naval 
Air Mobile Training Detachment dur- 
ing their familiarization course with the 

In its present form, the trainer con- 
sists of a series of animated panels, as 
well as panels using the actual com- 
ponents of the helicopters. Major unit 
of the trainer is a detailed cutaway- 
transmission system, complete from 

E ilot control column to rotor blades. 

BviAcr Idea— The idea of the trainer 
originated with the Bureau of Aero- 
nautics’ Maintenance Division person- 
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Panels From Mobile Helicopter Maintenance Unit 
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nel, including the MA-34 group, after 
it had been realised tiiat factory train- 
ing would not handle the job of in- 
structing maintenance personncl- 

Plans for the trainer were finalized in 
September 1951 at a meeting of BuAer, 
Naval Air Technical Training Com- 
mand and Naval Air Mobile Training 
Detachment personnel with the Pia- 
secki representatives. 

As a result of this pioneering effort, 
other trainers ate being constructed 
along similar lines for other service heli- 
copter types. 

► Trainer Makcup-The entire trainer is 
composed of six panels, each referred to 
as a trainer by tlie Navy. Of these six 
panels, the first— a trainer for simulated 
flight control-is subdivided into three 
panels. Thus there is a total of eight 
components in the complete unit. 

The first trainer gives a breakdown 
of the flight control system for the 
copter. This is normally a tough job 
for instructors and students alike in the 
case where an actual helicopter— with 
its extremely complex rotor control sys- 
tem— must be used for instructional 
purposes. In the Piasecki trainer, the 
blade control system has been broken 
down into its basic building blocks 
which form the complex structure for 
controlling the rotor Tiub. 

Each of the three panels which 
makes up the flight control system 
trainer is topped by a pair of highly 
simplified rotor huts, each with three 
stub blades attached. Control cables 
run from the appropriate part of the 
hub mechanism through fairleads and 
over pulleys, and join the hub with 
plastic silhouettes of the controls in 
the cockpit. 

• Trainer 1-A is for simulation of the 
lateral and directional control problem. 
It is the simplest of the three control 
system trainers and demonstrates the 
use of the copter rudder pedals, lateral 
stick and boost control. 

• Trainer 1-B duplicates the longitu- 
dinal control system of the HUP series 
witir differentia] collective pitch and 
trim control. This panel shows the ef- 
fect of the pilot’s hand controls— the 
collective pitch control lever and the 
cyclic stick— together with the hydraulic 
boost and all the control components. 

• Trainer 1-C is used for instruction in 
collective pitch and throttle control 
systems. It is built around the action 
of the collective pitch lever on the rotor 
blade and includes the linkage between 
that lever and the engine carburetor for 
automatic throttle synchronization. 

• Trainer 2 is a duplication of the en- 
tire hydraulic system, including the res- 
cue hoist and flight boost control. In 
addition to demonstrating normal oper- 
ation and maintenance procedures, this 
trainer can be deliberately caused to 
malfunction, thus furnishing a problem 
for the student maintenance man. 



1'rainer 6: Special tool paseL 


Since hydraulic power for the system 
normally comes from an engine-driven 
pump, a separate pump driven by an 
electric motor is supplied with this par- 
ticular panel for eacli section of the 

• Trainer 3 is a duplication of the heli- 
copter electrical system with a few ex- 
ceptions. Heater operation, for example, 
is demonstrated with colored lights; op- 
eration of the fuel quantity gage is done 
with a rheostat instead of using a quan- 
tity of gasoline. The instrument ^nel 
docs not mount the actual units, but 
merely reproductions of the indicator 

The only criticism of the entire six- 
unit trainer was voiced by a Navy in- 
structor about this electrical panel; he 
said that its familiarization qualities 
were excellent, but that the mainte- 
nance and malfunction features were 
rather limited. He pointed out that 
faults frequently occurred in the instru- 
ment itself, but that since these were 
simulated by photographs it was ob- 
vious that such faults could not be 
duplicated with the trainer. 

• Trainer 4 is for the engine cooling 
system; it consists of a complete engine 
plus fan and cowl panels mounted on a 
stand. The engine itself, a Continental 
R975, was beautifully sectioned by the 
Naval Air Mobile Training Detachment 
at Memphis for Burton-Rodgers. 

Primary purpose of this trainer is to 
demonstrate the flow of air across the 
engine; a chart is attached which shows 
a section through the engine compart- 
ment and demonstrates the passage of 
cooling air through the engine and out 
as warm discharge air. 

RcmovTible parri on this trainer are 
confined to cowl panels and the engine 
driveshaft. 

• Trainer 5 is real highlight of the en- 
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PARKER O-RINGS help pumps 


set endurance record 


THIS IS IT 



Vickers reversible flo'v 3,000 PSI hydraulic pumps, equipped 
wi(h PARKER 0-rings, recently operated 304,578 pump hours 
uitbout malfunction for a !3-montb period at one airline. 

demonstrates the leakproof, long service qualities of P.ABKER 
0-rings . . . precision-molded from superior synthetic rubber 
compounds. Important, too, they provide simplified as well 
as efficient sealing. Design involves only a small groove to 
retain tbe ring. They are economical to use, easy to replace. 
PARKER is the one source for n» standard 0-rinp for fuel, 

O-rings. A^ your PARKER Distributor for Catalog 3100, or 
write Tbe PARKER Appliance Company, 1732S Euclid 
Avenue, Cleveland 12, Ohio. 
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BE SURE TO SPECIFY 



MISCO PRECISION CASTINGS 


• ELIMINATE EXPENSIVE MACHINING OPERATIONS 

• PERMIT LARGE QUANTITY PRODUCTION IN MATERIALS DIFFI- 
CULT OR IMPOSSIBLE TO MACHINE 

• MAKE POSSIBLE REPRODUCTION OF INTRICATE SHAPES 
AND DESIGN IN FINE DETAIL 


• MAINTAIN DIMENSIONAL ACCURACY DOWN TO PLUS OR 
MINUS .005 PER LINEAR INCH 

• ACHIEVE 70 TO 80 MICROINCH SURFACE FINISH 




PIONEERS IN CARBON 
STAINLESS AND HIGH-TEMPERATURE 
PRECISION CASTINGS 


I 


WHITEHALL, MICHIGAN 

PLANTS AT: DHROIT AND WHITEHALL, MICHIGAN 
OFFICES IN PRINCIPAL CITIES 
TELEPHONE: WHITEHALL 2-1515 



tire setup, the so-called eoiiipusite trans- 
mission, control and rotor system. This 
trainer most nearly resembles the physi- 
cal helicopter; it comprises a pilot’s 
seat with full controls, two rotor masts 
with complete hubs and stub blades, 
and the necessary transmission shaft 
and cables connecting all tlicse com- 
ponents. 

Power for fill! strippcd-do« n "heli- 
copter" is a J-lip. variabic-s)jced a.c. 
electric motor coupled by belt to the 
clutch driveshafts. Speed of tlic motor 
is regulated by the collective pitch and 
throttle mecfianism to simulate the 

All tlic flight controls of the heli- 
copter are exactly simulated in Trainer 
5. This feature permits complete check- 
out of tlie copter control system by 
maintenance crews; tliey can follow a 
control cable, for example, from the 
pilot's scat over the various sector arms, 
around pulleys, into connections witli 
chain link drives or to the control arm 
itself. 

This trainer also incorporates the 
blade de-phasing feature of the full- 
scale helicopters. For shipboard storage, 
helicopter rotor blades are folded. But 
before this can be done, the blades 
must be de-phased, that is, one rotor 
must be moved independently of the 
other, so tliat all blades when folded 
line up over the fuselage. This means 
that the usual angular position of the 



DRAFTING LNSTRUMENT 

features of a scale, protractor and template 

semi-ciiculai end is marked in d^ees, and 
the tongue is either an English or metric 
linear scale. .Ml comets and intcisectioiu 
ate curs-ed to nidiascs often used by drafts- 
men for bend radiuses, lilkts and such. The 

atd drill sixes, citlicr letter, number or frac- 
tional sizes, Circles can be drawn by using 
the series of small holes along the edge of 
the scale, 'f he instiumeut was designed by 
Gustav Langer, loftsman at Rohr Aircraft 
Cotp., Chula Vista, Caflf. Negotiations for 
its maaufactnie and distribution are cur- 
rently under way. 
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blades must be eUaiigcd. The system 
which does this operation is known as a 
dc-phaser. 

Sectioning of this transmission 
trainer is very complete: Both forward 
and teat rotor transmission units and 
the clutch are sectionalized, as is a 
single lag damper on the forward rotor 
and a flap damper ou the rear rotor. 

Some liberties have been taken witli 
the actual geometry of the HUP heli- 
copter in order to make tlie parts adapt- 
able to the trainer. The driveshaft has 
been sliortened, and the rear rotor shaft 
lias also been reduced in height. 

Overall height of the unit has been 
reduced by mounting the rotor as low 
as possible without hitting the pilot’s 
head. The only drawback is that head 
clearance is not provided for mainte- 
nance personnel who miglit be standing 
in the vicinity. 

• Trainer 6, the last unit, is a small 
panel which mounts all the special tools 
required by an entire squadron for 
maintenance of its normal complement 
of HUP helicopters. 

It is a tribute to the engineering and 
design of tliese helicopters that only 
about 40 of the special tools are re- 
quired for complete maintenance opera- 
tions on the HUP. In this group of 40 
are included such items as the work 
platform, jack pads, and blade folding 
equipment— which are not exactly spe- 
cial tools, Such items as unusual 
wrenches or pin pullers are kept to a 
minimum. 

► Mobile Units— Two HUP trainers 
have been built and will be used by the 
Naval Air Mobile Training Detachment 
as mobile units to visit the different 
Naval air installations operating Pia- 
secki helicopters. One NAMTD unit 
will visit East Coast bases and the sec- 
ond trainer will be assigned to the West 
Coast. 

TTie course at each station will last 
Eve weeks, with approximately 200 
classroom hours of training. About 30 
hours of that time will be spent on 
electrical systems, including about 15 
hours on instruments- 

With this collection of animated 
panels and demonstrators go cabinets 
containing 100 large charts that dia- 
gram such things as electrical systems, 
lubrication and hydraulic systems and 
exploded views of components. 

Burton-Rodgers designed and con- 
structed this tniner under the direction 
of Piasecki's service department. Cost 
of the trainer was about one-third that 
of a standard production helicopter. 

Piasecki's representatives point out 
that in addition to the direct saving and 
first cost, there is a continuing saving 
by using a trainer rather than tying up 
a helicopter for instructional purposes. 

► USAF Trainer— A simflar mainte- 
nance trainer for use by the USAF 
Mobile Training Group from Chanute 



III lypis sfiHiiis 
•Itir issHtiil tanpiiHls 


Twigg Industries Inc. 
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are your products... 
meeting today's challenge 



Complex precision instrumer\ts, so-coiled "mechonieol 
broins" — foster-lhon-humon thinking mechanisms — 
moke possible todo/s record breaking planes and 
rocket ships. But with each new advonce . . . even 
greoter morvels of electronic controls and mechanisms 
are required. Are you meeting this challenge? 

Here, at Press Wireless, our unique facilities for product 

provide unusual opportunities for the successful develop- 
ment ond production of electro-mechonical and servo 
mechanisms for the aircroft industry. A large staff of 
trained personnel plus on exceptionally well-equipped 
machine shop complete the picture. 

Press Wireless also offers a wealth of experience in 
the electronic field, particularly with Government 
and Armed Forces contracts. Perhaps your research, 
engineering ond monufacturing problems may find 
their onswer here. Write us todoy! 

RESEARCH - DESIGN - DEVELOPMENT - MANUFACTURING 


PRODUCTS OF EXPERIENCE 
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.U'U is now being built by Button- 
Rodgers for the 1I-21A helicopter, litis 
also will consist of six basic trainer 

The first unit will simulate the 
forttard rotor head and the flight con- 
ttol; the second will duplicate the mid- 
transmission drive; the third will show 
the engine and engine cooling; the 
fourth duplicates tlie hydraulic system; 
the fifth, the electrical and instrument 
.system; and the sixth, lieating and ven- 

,\ collection of 34 charts will accoin- 
|r.my these fl-21 trainer units. 



jm ^ 

o t 


e| 

ONLY REJECTED PARTS are four com- 
pressoi blades, two roller bearings, two oil 
seals, tv>'0 flexible fuel Unes and two com- 


Rolls-Royce Avons 
Show 600-Hr. Life 

An overhaul life of 600 hours for the 
Rolls-Royce Avon turbojet has been 
demonstrated hy the Royal Air Force in 
a 50-day program of flights hy three 
English Electric Canberras. 

After 600 hours, engine thrust was 
still within 5% of the standard figure 
and specific fuel consumption showed 
the low increase of 0.11%. 

Rolls says that tlie test “is a unique 
acliicvemcut for an aero<ngine of any 
type and sets a new standard of low-cost 
maintenance. . , .” 

Purpose of the test was to determine 
the overhaul life of the newest Avons 
and to provide a datum for RAF re- 
quirements of personnel and facilities 
for maintenance and overhaul. 

The three Canberras were based at 
three different stations. Two of the six 
engines were stripped at 400 hr. and a 
third at 450 hr. Tire stripped condition 
of these powerplants indicated that it 
would be possible to fly the remaining 
three engines right up to the 600-hr. 

.After that time had been accumu- 
lated, the three engines were stripped. 
Rejected parts were four compressor 
blades, two roller bearings and hvo oil 
seals from the auxiliary drive, two flexi- 
l)le fuel lines and two compressor shaft 
taper bolts. 

The burner cans were only slightly 
affected, says Rolls, and all have been 
accepted for a further service life of 400 
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’WAY OUT IN FRONT FOR DEPENDABLE POWER 

AIRCMFT BATTERIES 


Exide aircraft batteries can be counted on to supply 
dependable power for every aviation need. For starting 
. . . lighting . . . ignition . . . communications . . . instru- 
ments, etc. In normal service and during emergencies, 
they operate at peak efficiency, handling heavy loads 
with ease. Because of their long hfe, replacements 
are infrequent, depreciation costs low. 

Exide’s continuous research-engineering program keeps 
pace with modern-day needs. Whatever your battery 
requirements for commercial, government, personal 
planes . . . you can depend upon Exide Batteries. 

l888...D£PfNOA6L£ SArTffif£S FOR 65 TEARS ... 1953 



Exide is your best aircraft 
battery buy...AT ANY PRICE 


THE ELECTRIC STORAGE BATTERY CO., Philadelphia 2 • Exide Batteries of Canada, Limited, To 






HERMETIC SEALED Type RKH Plugs and 
KH Receplacles male with their corre- 
sponding Cannon RK and K standard 
fittings. The basic construction of fused 
vitreous insulation around the contacts 
is same as GS type. Shell materials and 
finish are likewise similar. Various 
:x-bulkhead styles 






Refer to KH-1 Section in K Bulletin. 


Sllt-MINIATURE receptacles of the nc 
Cannon "U" Series are used on mini: 
ture switches, relays, transformer 
amplifiers, and other sealed compi 


performance superiority. 

“U" plugs have a steel shell and 
“SILCAN*" insulator, cable relief and 

Bayonet-type locking means pre- 
vents vibration failure. Rated 1700v. 
d.c.; 5a. Available in 3, 6, and 12 con- 
tact arrangements with one plug style 
and two receptacles. 


for hermetic sealed 
applications 



GS Types mate with standard 
AN(MIL) types. These highly suc- 
cessful hermetically sealed plugs 
(GS06) and receplacles (GS02) pio- 
neered this field and are top quality 
fittings. Fused vitreous insulation pro- 
vides a true hermetic seal for relays, 
position indicators, etc. Shells are steel, 
finished in cadmium plate and bleached 
Iridite; coupling nut on plug is natural 
finish Dural. Eyelet or solder pot ter- 
minals. 


:t ther 


ing MIL 

Spec. GS02 Types will withstand oper- 
ation temperatures 400"F. to 600'F., 
and pressures as high as 200 to 900 
' specials to 7500 psi. GS Types 

ngs. Wide range of AN layouts 
ee CS-3 section in AN-8 Bulletin 


CANNON ELECTRIC 




hours, meaning a 1,000-hour total. 

Turnaround time for the planes 
dropped considerably as the test pro- 
gram developed. During the first month, 
about one and one-balf hours was a 
typical figure, but by the third month 
of the tests, the time had dropped to 36 
minutes. 

Peak utilization of the aircraft was 73 
flight hours out of 84 total elapsed 

For some of the flights, runways were 
either sanded or salted because of 
weather, and litis wonied test person- 
nel because of the possible corrosive 
effects on airframe and engine. At the 
450-hr. mark there was no sign of cor- 
rosion by salt. 

Rolls points out tliat during the test 
period, each engine covered a distance 
of about 300,000 miles before overhaul. 
This compares to a figure of 100,000 
mile for locomotives or commercial 
road vehicles in England, says Rolls. 

ASME Sets up 
Lube Study Group 

A Lubrication Activity group has 
been set up in the American Society 
of Mechanical Engineers to function 
as a subcommittee reporting to the 
society's Professional Divisions Corn- 

Initiated as an experimental under- 
taking. the Lubrication Activity will 
embody these study groupings and ef- 
forts: 

• Research. Theories of lubrication, 
mathematical treatments of design, 
boundarv and fluid film investigations, 

• Lubricants. Physical properties and 
action of lubes. 

• Builders. Factors such as reservoir 
design, seals, svstems, methods of start- 
ing new machines, and maintenance 
related to construction. 

• Operators. Maintenance practice, 
overhaul and repair, lubrication person- 
ncl- 

• Coordination. Liaison for coordinat- 
ing the new activity with professional 
divisions and other engineering soci- 
eties. arrangement for co-sponsorship 
of papers on lubrication. 

• Application. Methods and equip- 
ment considerations. This group is not 
vet active, but is being organized. 

► Projects Underway— A number of nrnj- 
ects aircadv are starting. These ineliidc 
catalytic effect of materials on lubri- 
cants, effect of lubes on metals, study 
nf proper paints for treatment of metal 
surfaces subjected to oil. coordination nf 
lube design data, fretting corrosion, 
etc. 

Liaison aircadv has been set up with 
the American Societv for Testing Ma- 
terials and American Socich- of Lubri- 
cation Engineers. The Lubrication Ac- 
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IN USE BY INDUSTRY, THE 
MILITARY, and COMMERCIAL AIR LINES 

The universal acceptance of the Bendix Ignition Analyzer 
U jjerhape the most conclusive evidence of its ability to 
reveal the performance of ignition systems wherever 

Airborne or used for ground overhaul, operated in arctic 
or tropical tem|>erature, on long flights or short hops, 
the Bendix Ignition Analyzer unfailingly predicts the 
remaining life of individual spark plugs and checks in 
advance the efficiency of all ignition units. 

Such proven adoptability means that air line operators 
can keep a constant accurate check on the efficiency of 
their ignition systems. It means further maintained 
schedules and overhaul exiienses materially reduced. 

It is hardly an exoggeration to state that no other single 
piece of equi|iment pays such big dividends in engine 
oi>erating efficiency and maximum safety as does the 
Bendix Ignition Analyzer. 

Detailed literature on request. 



Qo^ L-Akl-'DMd y\mJL/ 


The Bendix Ignillon Analyzer is availoble far either airborne 
or periable-airbetne installations. It can be used with either 
high or iew tension magneto or battery Ignillon. It is Iho 
ignllien analyzer Ihol can predict spark plug failure before 
It occurs . . . moke an efflcionl check of more than one 
spark plug at a lime end do so on a large, easy to read 
screen ... yet it costs less then comparable analyzers. 


SCINTILLA MAGNETO DIVISION OF 

SIDNEY, NEW YORK 




rAcroir s>ancn offices.- 


noil i. Mkhlgo 




tivity has registfred about 150 men 
interested in becoming active members. 

Inquiries are invited from anv ASME 
member who wants to join in tlie work, 
designating the one or tivo groups in 
ndiich he is interested. Address is 29 
W. 39th St., Not York. 

MIT Schedules 
Light Metal Talks 

A special program designed to un- 
ravel problems and promote information 
on light metal castings is being spon- 
sored by Massachussetts In.stitute of 
Technology, during tlie coming summer 


session of the school. It will run from 
Aug 31 to Sept. 4. 

The program will include considera- 
tion of the principal light metals— 
aluminum, magnesium and titanium— 
with one day being given to titanium. 

Because an important objective of the 
program will be to encourage free dis- 
cussion of the problems, no abstracts 
«ill be prepared either before or after 
the conference. Topics will include 
gating and risering, fluid flow, shrinkage 
and mechanisms of solidification, heat 
transfer, gases in light metals, influence 
of cast microstructure on mechanical 


Additional data on the program and 
application blanks may be obtained 
from Director of the Summer Session, 


Prompt 

Shipment 

STEEL 

Call your nearby Ryerson plant for any 
steel requirement — standard or aircraft 
analyses. Though some items remain in 
short supply, our stocks of carbon, alloy 
and stainless steels are large and diversified. 



PRINCIPAL PRODUCTS 

AIRCRAFT ALLOYS— Bars, iheels, strip. STRUCTURAL — Ctiannoll, ongls 
a'm »Mndo7(Tspc"Hitallon^ PLATES— Mon» typM. Ineludli 
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Air Bearing Smooths 
Drill Jig Positioning 

Compressed air is being put to work 
at Solar Aircraft Co., to do the job of 
a thrust bearing in a heavy machine 
tool, casing the effort required of the 
operator. This is particuVrly helpful 
where female production workers are 
employed. 

Solar’s "air thrust bearing" is used on 
tlie index table for a drill jig on a 
Natco multiple spindle unit. The air 
manifold is connected to a manually 
operated control valve. Manifold tees 
located radially around the machine’s 
fixed base plate lead the air into the 
space between the fixed plate and the 
licavy rotating plate about it. 

► Advantages— Solar reports that the 
cost of proi'iding an air beating is much 
less than for a conventional thrust bear- 
ing. especially when jigs are large and 
heavy. And because tlie friction co- 
efficient is lower, the rotating plate can 
be turned easily. Since tlie plates ate 
slightly separated during mwement, 
wear is reduced. 

► Air Lift— .Air at 90 psi. is fed to the 
manifold by opening the control valve, 
raising the rotating plate about .003 in. 
The rotating plate is moved to the next 
index point and the air valve is closed. 
The air in the system escapes and the 
rotating plate settles on the base plate 
to give a solid support for the next 
drilling opcrah'on. 

In tools of this type, the plates are 
usuallv machined and have minute 
grooves through which the air can travel. 
This gh’cs an effective lifting area equal 
to that of the base plate's face. Be- 
cause the air escaping is at about 45 
psi., the difference between this and 
the entering pressure gives an effective 
pressure of 45 psi. on the area between 
th^lates. 

The contact area between the plates 
must be protected against chips. This 
can be done by providing felt wipers to 
seal the joint at the plates. 
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RAF Getting New Navigation Trainers 
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LETTERS 

Howard Cliallenged 



range, you might luve a basis for companson 
with our modem aircraft. 

However, the Facts of life are that the 
DC-J will not provide such transportation. 
We had to develop large, fast aircraft to do 
the job of modern air transportation dv 
tn.inded by our national defense and pro 
gressive domestic economy. To accomplish 
their purposes these large aircraft had to have 
the many new devices to perform fast, high- 
altitude flight. Thus fitted, the aircraft are 
necessarily a mote complea machine and due 
to their size there is a lot mote of the com- 
plea machine. These are facts with which 
we must deal. Wc cannot ignore this 

standards again.st zero when we have a solid 
past for comparison. 

Nobody in this industry willingly toler- 
ates crashes as charged by Mr. Howard. After 
paiticipating in many accident investigations, 
airworthiness regulations reviews and similar 
drives on aviation safety to get at basic 
causes, we are convinced that the best brains 
and common sense of this industry are pitted 
in the fight for ever-increasing safety. 

Mr. Howard’s cliarges make a mockery of 
the CAA, CAB, NACA and the many or- 
ganizations who watchdog every phase of 
asiation. Their .sincerity is not at question. 
We have nescr doubted Mr. Howard’s sin- 

Icm;' but at £cst we can only ccedit*him 
with a mighty small minority opinion. 

Many people misinterpreted Mr. How-- 
ard’s statement eoncctning the safety level 
of an aircraft which ". . . requires the assist- 
ance of a flight engineer or tfiird crew mem- 
ber." 

The facts are that out modern large air 
craft do require such assistance in their 
management. With this fact well estab- 
lished, Mr. Hosswrd is doing the industry a 
disservice by iroph ing tint these present air- 
craft could Ire flown inore safclv with a crew 
of two or one. .At least one airline president 
so interpreted the statement and took steps 
to modifv his operation as though his air- 

boats of the air. 

Let Mr. Howard flv coast-lo-coasl in the 
old crates. The other 99.9% of us will go 
in modern comfort, safety and style in the 
products of the world’s finest corps of trans- 
portation genius — The American Aviation 

" '\\’ii.i.UM n. Kent, President 

Flight Engineers’ International Assn. 

^2 ’Hiird Ave., Suite One 

Minenla. I,. I.. N. If. 

Those F6F Drones 

Tliis letter is provoked by the comments 
on the drones used in Korea, contained in 
the arh'clc “Missile Program Still La^ Dan- 
gcroiislv,” by David A. Andeiton, in your 
Mar. 2'issue. 

While not presuming to be capable of 
commenting on the condition of the mis- 
sile program and assuming for purposes of 
this letter that your portrayal in Aviation 
Week on Mar. 2 is reasonably accurate, I 
wish to put in a plug for that lowly but 
practical and available "assault drone." 

There is bound to be a 'loss of face" 
among missile promoteis when the "ob- 
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soiete" drone, which has been a minor ei 
proposition svith little development, is s 
successfully in a field allocated to mystery 
and expense. 

It is always disconcerting to learn that 
something you already liave can be used 
for something you are buying. This 
especially so when you have invested c 
sioerabte money and find that the soi 

a you have costs practically nothing. I 
therefore, that the extremely adverse 
criticism of the use of the F6F drones 
Korea has been unfortunate. Now, missi 
we must have, and if there are difficulties 
we must surmount them. 

But— we did not slur at the bayonet when 
gunpowder was invented, and that much- 
assailed assault drone could be as useful 
today or some day as the Russian mule 
against German mechanized forces. Unless 
it is the intention of the missile promo 
to completely replace the piloted aircraft, 
there will always be types of costly aircr ' 
that rapidly become obsolete for piloted 
combat (the F-84 shot down by the 
Czechs may be an example). . . . 

It may be wiser to support those bright 
lights in the service who see an opportunity 
of obtaining some use for older aircraft 
types, obhnning thereby a better return 
for the defense dollar. ’This is a tare thing. 

Aside from the economic picture and as- 
suniing your description valid, the assault 
drone constitutes one of the few available 
ground-to-ground or air-to-ground missiles, 
if not the only one. However, back to the 
economics; with all missile programs 100% 
successful, we cannot afioid* to throw away, 
with a feeling of contempt, another useful 
weapon. With all of the slurs directed at 
the assault drone, it would not fall far short 
of missile petforaiance for many applications 
after a little more effort on equipment and 

It is interesting to note that several 
the (ground-to-ground) missiles referred 
in your article as promising arc by your de- 
scription hardly mote than assault drones 
with the pilot's seat omitted. It is good 
that these projects are successful, but why 
not also use aircraft that are modem t ‘ 
ate rendered inadequate for piloted comi 
by the fast pace of military piloted alter 
development? 

There has been very little developmt 
in this field since the war, when the crude 
beginning was made. However, the tech- 
niques are well developed in comparison to 
missiles, and the developments required to 
make the assault drone an adequate weapon 
could be accomplished for what woula be 
considered “minor costs" to a missile proj- 
ect, It took considerable courage and con- 
viction to use these much-neglected devices 
as weapons before the eyes and criticism of 
the world. 

While the men devoted to missiles to the 



” Mtiiilt to meet i/oiir 
* TOUGHEST 

PERFORMANCE STANDARDS 

...with ireight and spuee savings 
ill iliv hurgain . . . 


Switch Types Tor 
Fire defection 
indicators 
Trim tob control 

Auto pilot release 
Tank jettison 
Microphone 

Audible signal 
silencers 

Equipment testing 
Fire detection test 
Canopy release 
Seat ejectors 
Bomb or rocket 
firing mechanisms 
Auto pilots (holding 
coil types) 

Instruments 
Appliances . . . 
and many ethers 


Whether for MIL or for the toughest commercial uses, 
Hetherington Switches and Switch-Pilot Light com- 
binations are designed to do the job — with safety 
margin to spare. Unique, patented design provides 
positive switching (to exceed military life cycle require- 
ments) in less space with less weight. Dozens of special 
aviation types in the 15-50 ampere range plus adapta- 
tions for exacting commercial jobs. 


ffeneumntf 


HETHERINGTON, INC. • SHARON HILL, PA. 
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Avien Introduces 
its “Two-Unit” Fuel Gag e 

This “repackaging” of Avien’s capacitance-type fuel 
gage is 50^ lighter and needs no field adjusting 


Ever since Avien developed its capacitance-type fuel gage, 
our engineers have stuck to the task of reducing the system 
to its simplest form. 

Now they’ve done it, with the Avien Two-Unit Fuel Gage. 

Basically, it is the same sharply accurate system that 
Avien has designed and which has been installed on thou- 
sands of modem planes. The big news is in the “package”— 
for the necessary components have been reduced to a 
sensing unit and an indicating unit. 

Avien has buried the “black box” 

Up until now, most fuel gaging systems needed four units: 
a tank unit, an indicator, a bridge-ampliRer, and a shock- 
mount to guard it against vibration. 

No field calibration was required for the Avien tank unit 
or indicator. Avien held them to such close tolerances, the 
adjustments for individual installations were actually 
“built in." 

The bridge-amplifier (the “black box”) was a different 
story. This intermediate unit was supplied as a common 

bration had to be made. 

The rigid specs for the bridge-amplifier component have 

weight, size, cost, performance and flexibility. There was 
only one answer, as far as Avien was concerned. The "black 


In the Avien Two-Unit system, the necessary components 
for the bridge and amplifier functions have been built into 
the indicator case. The “black box" is eliminated, and so are 
certain components which were necessary to make the “black 
box” universally applicable. 

No more field adjustments 

The Two-Unit Fuel Gage gets installation down to “plug-in, 
plug-out" simplicity. 

The Avien tank unit and indicator are pre-calibrated for 
the aircraft they are designed for. Since the intermediate 
unit is not needed, neither is field calibration. 

Since no calibration is required, all units designed for the 
same aircraft are interchangeable. Avien units are now all 
“shelf items.” 

The Two-Unit Gage eliminates three drawbacks of field 

1. No frained personnel needed. To err is human, but 
human fallibility is built out of the Two-Unit Gage. 

2. No specialised lest equipment needed. No precision 

3. No calibration instruction or date needed. Have you 
ever run this “paper chase”? By the time you've tracked the 
information down, it’s often obsolete. No more of that! 




(A) had four uniu. The 1952 system (B) ineorpo- 
reduced weight almost 15%. Avien’s Two-Unit Fuel 



Savings all along the line 
Simplification means less weight, In the Two-Unit Fuel 
Gage, the basic system is reduced in weight by 50%. 

There are cost savings, too. Less time is spent in installing 
the Two-Unit Gage. Less wiring and connectors are needed. 
Less maintenance is required, because there are fewer com- 
ponents to maintain. Trouble-shooting becomes easier, 
because there are fewer units to cause trouble. And fewer 

Fuel gaging AND fuel management 
Avien’s Two-Unit system retains an important feature of 
the former gage. Additional functions for fuel management 
can be integrated into the basic gage. 

This means that simulators, level switches, balancing con- 
trols, totalizing equipment, etc., can be hooked up to the 
basic system - and with even less difficulty. 

Another interesting aspect is that the Two-Unit Gage is 
designed to take advantage of recent improvements in me- 
chanical and electronic design — the ne'w lightweight coaxial 
cable, the new miniature A N connectors, and Avien’s new 
lightweight tank units. 


Now scheduled for production 
The Avien Two-Unit Fuel Gage is now available to meet 

The indicator is available in either large or small sizes, 
with all varieties of dial configurations. 

Every month. Avien produces over ten thousand major 
instrument components for the aviation industry. 

We believe that Avien’s Two-Unit Gage will contribute to 
the obsolescence of many earlier systems, including our own. 

For further information write or call us. 
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AVIEN-KNICKERBOCKER. INC. 

58-lS NORTHERN BLVD., WOODSIDB, L. N. Y. 
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High Pressure Transmitters 

Giannini pressure transmitters accurately 
translate pressure into proportional elec- 
tricaJ signals of relatively high power — 
signals, that require little or no amplifica- 
tion for utilization. These high pressure 
transmitters incorporate a unique, direct- 
coupling anangement between bourdon 
tube and potentiometer element which 
obtains movement amplification without 
the use of geai'ing or linkage, thus giving 
high sensitivity, repeatability, and low 
livsioresis- Specific models ore available 
for operation under cither normal or 
extreme conditions of vibration and 
acceleration. 

Models also available for low pressure 

and high allitude applications. 



exclusion or other weapons are very ready 
to point out any shortcomings of the as- 
sault drone when compared with antici- 
pated missile results, I would like to list a 
few of the advantages of the obsolete drone: 

• They provide a use for aircraft that arc 
no longer efficient for piloted combat. It 
would seem that their final use as assault 

nomical-an unusually ha|>py combination. 

all have had the benefit of service life for 
piloted operation. What belter guarantee 
could there be of airframe and powerplant 

• Stabilization and guidance problems arc 

• Low cost when compared to missilcs- 
slncc an assault drone ptr^tam would fall 
heir to the aircraft after service life, the cost 
of the airframe and powerplant would be 
practically nil in comparison with missiles. 

• Performance. It would appear from the 
newspaper report that the F6F drones ac- 
complished a task in Korea. With a little 
mote effort, assault drones may accomplish 
more difficult tasks; and at any rate in their 
present "obsolete" condition ate mote effi- 
cient than the non-ccistent or unavailable 
missiles referred to in your article. 

• Minimum transporbtion problem. In 
many cases they could be flown to the com- 
bat area by human pilots, and at most 

lem than that of fighter aircta^. 

• Can be Sight tested by human pilot prior 
to use-quite an advantage over tne missile 
that does not fly but once. 

• Standard fuel. Tire fuel is the same as 
that for piloted aircraft, ft is available when 
needed, and its transportation presents no 
unusual hazard or expense. 

• Maintenance- In general, drones use 
standard aircraft parts, and service personnel 
trained in piloted aircraft are certainly fa- 
miliar with them. 

• No unusual launching facilities. Drones 
may be launched from any strip or carrier 
that is usable by piloted aircraft. 

• Kamikaze-minus one. The Kamikaze was 
admittedly an effective missile. The assault 
drone offers the same performance without 
the expenditure of human life. 

While not advocating at all any Ict-up in 
missile efforts, and expressing sympathy for 
those contending with its trying problems, 
I think there shonid be additional considera- 
tion given to assault drones. 

RoBERt B. Eaves, President 

Spar Engineering & Development, Inc. 

Pnxson & South ,\ves. 

Wvncotc. I’a. 


Robson’s Right 

PIcisc pass this on to Capt. Robson to 
let him know he has a friend. I agree with 
everything he wrote ("Pilots and Those 
AF Crashes,” Feb, 23). When fte hot heads 
cool off enough to get a reasonable perspec- 
tiie some of them might get the picture 
(though that is questionable). Would like 
to ask some of them if fhe/d let their 
wives and children ride in military trans- 
ports. I certainlv would not. 

^Vish I had time to write a four-pager 
supporting Robson's views hut am confident 
he can lake care of himself. 

UcJ! Horr 

7943 South Kilpatrick Avc. 

Chicago 29, HI. 
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Practically every American-made aircraft 
. . . commercial, private, and military 
. . . relies on pump.s built and designed by 
Thompson to maintain (light operations 
with fewest non-schctluled removals. 
'I'hompson has over 50 years of experience 
in the aircraft and automotive industries. 
From this experience has come leadership 
and know-how in developing seals, per- 
fecting alloys and mechanisms to pump 
aviation fuels at widely varying pressures, 
tcmjieratures. and altitudes. 

Fuel booster, watcr-alcuhol, and engine- 
driven pump applications . . . you’ll fmd a 
Thum[ison pump to do the job with sim- 
plicity. dependability, and economy. 

Just tell iis your requirements. 


Accessories Division 

®KttniBon RQduas,Inc. 

CLEVEIAHO 17, OHIO 





circuits. Two of them are illustrated here; 
Chance Vought’s Navy F7U-3 Cutlass 
(above) and Glen L. Martin’s 404 pas- 
senger liner. 

The switches shown are but four of 
innumerable switches developed in close 
cooperation between MICRO engineers 
and aircraft designers. There are always 
new switches being developed at MICRO. 
That is the reason aircraft designers 
save time and money when they bring 
their switch problems to MICRO first. 


• MICRO “grew up’’ with the aircraft 
industry as we know it today. Hundreds 
of MICRO switches have been designed 
and built to fill aircraft needs for com- 
ponents that combine small size, light 
weight, high capacity and complete 
dependability . . . and are unaffected by 
changes in environmental conditions. 

Hardly a plane flies in America to- 
day that does not have from two to 
hundreds of MICRO switches as safeties, 
limits and controls for complex electrical 


• MICRO "LMR" Switch assembly in- 
stalled on the main gear strut exten- 
sion of Chance Vought's Navy Cutlass 
which locks the landing gear to 


MICRO 


MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


* Two opplicotions of MICRO "LA" switch ossemblies, sealed 
for use in exposed locations. (1) On main landing gear 
scissors of Martin iOA and (2) as a landing gear uplock 
switch to signal pilot when landing gear of Chonce 
Vought’s Cutlass Is retracted and locked. 


Why modern aircraft 
designers look first to 
MICRO for small, precise 
lightweight switch 
I assemblies 


♦ MICRO "VA" Switch assembly 
installed on Chance Vought's 
Navy Cutlass to signal pitot 
when the landing gear is ex- 
tended and locked in position, 
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How Glass-Plastic Wing Is Fabricated 


By Irving Slone 

The spadework to prepare reinforced 
plastics for big jobs in tomorrow’s high- 
speed aircraft is well under way. Plans 
and projects in the works will pave the 
way for a wide use of these plasties in 
planes, missiles and auxiliary compo- 

The studies aim to take advantage of 
such properties of this type of materials 
as their favorable Strength/weight ratio, 
low coefficient of expansion, good flex- 
ibility characteristics and aerodynamic 
smoothness- 

In this article, fabrication details for 
aircraft structures of plastics ate giveo 
for the first time. 

► Proving Effort— One of the earliest 
applications of high-strength plastics— 
a role that practically launched the ma- 
terial into the field of primary structures 
—is a glass-plastic outer wing panel 
which has been under flight evaluation 
for several months at Wright Air De- 
\elopment Center, Dayton, Ohio. 

Ttiis wine has been flying on a North 
American AT-6C (first details of the 
project were published in Avutiom 
Week Mar. 2) It is a development still 
far from perfection as far as supersonic 
aircraft are concerned. But it is a con- 


Prime purpose of the development 
was to establish factors of design tor 
low-pressure, reinforced-plastic lami- 
nates in aircraft structures. A wing 
represents a highly stressed major struc- 
ture. so it was felt the outer wing panel 
on the AT-6C would be a proving ar- 
ticle for determining the suitability of 
plastic makeup for a complete phme. 

Another goal was simplified design 
incorporating sandwich construction. 
In the final configuration of this glass- 
plastic wing, there are relatively few 
structural parts in comparison with the 
numerous bits and pieces of the con- 
ventional metal panel 
► Know-How Advances— The wing was 
an experimental project. Though its 
final weight was somewhat above that 
of the metal counterpart, its strength- 
weight ratio was slightly greater. 

Because it was a "ground floor" ef- 
fort. the project spanned a considerable 
period from inception of design to de- 
livery of the flight article. In the mean- 
time, the art of designing for and 
working with reinforced plastics has 
progressed considerably. It this same 
AT-6C wing project were to be ini- 
tiated todai’, a lighter, mote efficient 
structure undoubtedly would result 
through s'iitioiis refinements in tech- 
niques and materials now available. 


► Work at Wiight-The AT-6C glass- 
plastic wing design was begun early 
in 1944 in the Engineering Division of 
the Air Materiel Command’s Aircraft 
laboratory. This activity now is un- 
der the ARDC’s Wright Air Develop- 
ment Center. 

TTiree experimental articles were built 
in the Engineering Shops Laboratory 
in 1945-46. Static tests of the third 
panel were concluded during 1946. 

► Flight Article-In July 1947, F-ast 
Coast Aeronautics, Inc., Pelham Manor, 
N. Y., now a subsidiary of Barium Steel 
Corp., was awarded a contract to build 
right- and left-hand wing panels for 
service test, plus an additional panel 
for further static proving. 

Under this contract, ECA was to 
construct the wing panels in accord- 
ance with AMC’s engineering drawings. 
But as the project progressed, ECA 
suggested design changes which led to 
the configuration now flying. 

The static test article was delivered to 
the Aircraft Laboratory in November 
1950. This right-hand outer panel went 
to about 140% of ultimate design load 
in the critical condition (positive high 
angle of attack). 

The flight panek were delivered in 
February 1951 'Ihcy were later in- 
stalled and flown on the AT-6C at 
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Details of Glass-Plastic Wing Manufacture 





INTERNAL STRUCTURE 

Parts are (A) landing gear strut fitting, (B) jjckpad beam, (C) main 
beam, (D| aileron quadrant fitting. (E) intermediate beam, (F) flap 
beam, (C) aileron beam. (HI tip rib. 


I A Y 1 1 P Coast Aeronautics-built AT-6C main beam 

I U r shows (A) glass-cloth laminate on beam face, (B) 
spirally wrapped cellular cellulose acetate spaiiwise core bars, (C) 
convoiutcly wrapped vertical CCA core bars, which arc inserted 
to interrupt the spanwise core units. 


PANEL ROOT END 

which, where match-angle will be bolted for connecting panel to 
wing center section. Gusset (B) prnvidcs slot for holding beam. 


BOTTOM SURFACE ' 
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RIVETING PROCESS 

tooling designers, Iroining supervisoit 
and trade schools. 

Key points oF the HI-SHEAR process 
in the booklet and Film ore presented 
in a non*technical style and include: 
• How and why HI-SHEARS ore used. 



SoFety points. 

Styles, sizes and idenliFication. 


Write For your copy of this very useful 
booklet. Ask for folder and details on 



Wriglit-Pattcrsoii Al'B. Iiifoniiation is 
that perfomiance lias been satisfaefoty. 

► General Makeup-The original AT-6C 
panel was a conventional skin-stringer 
tjpe. The new plastic structure essen- 
tially is a sandsvich-type shell embody- 
ing a loss-density core material fuc^ 
ssitli thin, liigh-stTCngth inner and 
cuter skins of fibrous glass-reinforced 
laminates. Maiiils. Oss'cns-Coming 
I' iberglas cloth is reported to have been 
used fur the skin laminates. 

A fess’ internal members plus the 
sandssicli shell make up tlse completed 
plastic ssing panel. 

Here's tlic fabrication feclniique 
KCA employed to construct the gla.ss- 
plastic panel: 

First a mold svas constructed for the 
skin slicll. lliis ssas made of tolled 
aluminum sheet reinforced ss-ith alum- 
inum formers on the outside. 'I'he form- 
ers ss’cre attaclicd to a steel doily to 
pennit tolling Hic mold into the cur- 
ing osen. Joints hetsveen tlie aluminum 
formers and tlie steel dolly .illosvcd for 
differential expansion of the metals so 
there would be no distortion of thcmolcl. 

Bar stops were installed on the mold 
to delineate the u’ing panel boundaries. 
.Auxiliars fixtures located the rib mem- 
bers and positions for wing beams. 
Other fixtures establislied molded-in 
support locations for the aileron con- 
trol quadrant and the landing gear re- 
tracting strut. 

This mold scheme «as repeated to 
give separate forms for the upper and 
lower halves of botli right- and left- 
hand wing panels. 

Separate metal molds were con- 
structed for the beam members— main, 
intermediate, flap, aileron and jackpad 
support beams-and for the panel skin 
reinforcement in tlie flap area. Rein- 
forccd-plastic molds were made for the 
wing tips. For tlic aileron shroud, a 
plaster mold was used. 

► Skin Sandwich— For the «iiig outer 
skin, glass-fabric clotli was impregnated 
with polyester resin and the cloth then 
cut to pattern. Lay-up in the mold was 
such tliat lamination thickness varied 
from 0.18 in. at the wing root end to 
,021 in. at the tip. 

Cellular cellulose acetate (CCA) core 
bars for the sandwich were spirally 
wrapped with resin-impregnated glass 
elot^, then placed spanwise in the mold 
over the inner surface of the outer skin 
laminations. 

Tlic CCA core bars varied from 
0.525 in. thick at the root to 0.3 in. at 
tlic tip. Core bar width was about 1 in. 
Tlic inner skin laminations were placed 
over the core bats to complete the basic 
sandwich structure. 

During this stage of the layup proc- 
ess, provisions were made for inspec- 
tion door openings in the panel's upper 
and lower surfaces. 

Next, CCA rib formers convolutcly 



II.\L\'FS of i>ancl arc jniiicd pt leading edge 
with laminated extension. 



PLASTIC outer panel is connected to wing 


wrapped with resin-impregnated glass 
cloth were installed at their respective 
stations. There are four of these form- 
ers, the outboard unit constituting tlie 
tip-attachment station. 

► Gussets for Beams— Slots (channels) 
for receiving the beam members were 
provided by placing wrapped, triangu- 
lar CCA gusset strips on the inner 
skin on each side of the Ixiam locations. 

Proper ividth for the slot formed be- 
tween gussets was insured by the tem- 

S orary insertion of aluminum strips 
cured in place witli tlie half-panel, 
then rciiioxcd after curing). 

A vinyl blanket was placed oxer the 
half-panel asscniblv and scaled around 
the peripherx- witli zinc-elironiate paste. 
After the mold dolly was wheeled into 
the oven, tubes from a vacuum source 
were connected to the blanket. Thermo- 
couples were installed on tlie mold at 
I’arious places. Oxen temperature was 
brought up to about 250F over a 
period of about three hours, then lield 
at that temperature for about two 
hours. Pressure under the blanket was 
maintained at approximately 10 psi. 

•After tlie curing, the blanket was 
stripped, excess resin remox’cd and 
edges trimmed in the cleanup process. 
► Beam Makeiijj-Me.mwhile, the beam 
nicinbcts were being prepared in the 
same general manner as tlie skin sand- 
wich, except tliat tlie spirally wrapped 
spanwise C.AA core bars xvere inter- 
rupted at inten'als with convolutolv 
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w rapped vertical core bats. Thickness of 
the beam was maintained constant 
from root to tip. Laminations on the 
beam faces varied from 20 plies at the 
root to five plies at the tm. 

The aileron shroud, flap and wing 
tip xvere made up entirely of glass-cloth 
laminate. 

Curing these components was similar 
to the procedure used in curing the 
skin panels. 

►Panel Assembly— For matching the 
interna] members to the upper and 
lower skin sandwiches, the upper panel 
was first placed on a final assembly fix- 
ture. Then the internal structure was 
fitted in place after all faying (contact) 
surfaces had been faced with a layer of 
resin-impregnated glass-cloth and an 
excess of resin. 

The matching (lower) sandwich skin 
xvas placed over the opposite edges of 
Ihe internal structure after all contact 
surfaces had been faced with the single 
layer of glass doth and excess resin. 

In this joining of skins to internal 
structure, provision xvas made for bond- 
ing together the inside skins of the up- 
per and lower sections at the leading 
edge nose joint. This continuity con- 
nection was in the form of a laminated 
skin extension from one shell to the 

► Assembly Curing- The final assemblv 
fixture’s outside surface was fitted xvith 
chordwise formers conforming to the 
airfoil contour and incorporated rein- 
forcement members along the beam 

Clamps on the formers supplied 
pressure to hold proper airfoil contour 
and insure dose contact between panel 
skins and internal structure. 

The fixture, carrying the complete 
assembly, xvas xvbeded into the oven 
for panel-curing at 250-275F for ap- 
proximately two hours. After cure, an- 
other glass-fabric lamination wasplaced 
over the leading edge to provide outer 
skin continuity oxer the nose joint. 
This lamination thins to a single thick- 
ness about six inches aft of the nose 
joint. Curing of this nose lamination 
xvas done in tlie oven under a vacuum 
blanket. 

After this the flap ribs were located 
and damped in place and bonded in 
the oven. The aileron shroud installa- 
tion was effected in a similar manner. 

► Root Connection-A metal match- 
angle was used for attachment of the 
plastic panel to the metal center wing 

To provide for this connection, the 
CCA cores at the root end of the sand- 
wich skin initially had been cut off for 
a distance of about 3i in., with metal 
inserts substituted for the cut ends. 
These metal plugs were convolutcly 
xxTapped with lamination of resin-im- 
presnated glass cloth. 

After the panel sections had been 
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North Aiiiorican 
Aviation. Iiir. 


laminated, rectangular liuiicycumb 
pattern at the wing root. 

► Adhesive and Bolfs-A layer uf resin- 

hesive between the match-angle and 
the outer skin of the panel area be- 
th it. Clamps were used to hold the 
angle and skin in dose conUct. After 
curing, holes were drilled through the 
match angle and outer skin laminate 
to accommodate attaching bolts. 

In this arrangement, both the anglc- 
to-skin bond and tlie mechanical joint 


ir attachment o 

Fnish— The eorapleted panels 
•en a finish paint treatment 
I coniunction with the smooth- 
laterial, gave an ex- 
surface to those 


“vSgbt-'p.tleiion'. 

Section is said to havi 
tests with the plastic-wing-equippcd 
AT-dC, that showed an appreciable re- 
duction in the minimum drag coef- 





AVIATION 



It’s always VFR for... 


DEPENDABLE ESSO AVIATION PRODUCTS! 


Flying executives, private plane owners, commer- 
cial airline oi>erators all recognize the famous Esso 
Wings. They stand for dependable service at Esso 
Dealer Airports and high quality Esso Aviation 
fuels and lubricants. 

There are hundreds of Esso Dealer Airports 
staffed with trained, experienced operators offer- 
ing prompt service with Esso Aviation Products — 
products backed by constant research at America’s 



largest petroleum research laboratory and proved 
by over 43 years of actual flying. Y ou can depend 
on high quality EIsso Aviation Products ! 

Wherever you fly, take along an Esso Aviation 
Credit Card and conveniently charge; 

• Lubrication, tire and battery services. 

• Landing fees. 

• Over-night storage in transit. 

• Minor emergency services. 



AVIATION PRODUCTS 
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^WBOLT 
aiP^LUE 

(sky that is) 


N.A.S.-334-F Close Tolerance 
Another BRIIES FIRST! 


PIONEERED BY BRILES-NOW A 
STANDARD. Yes, BRILES Pioneeied 
N.A.S.-334-P to Bli the request for 
an absolutely flush counter slitk- 
ing fastener in Hi Alloy steel ... to 
be power driven for Wing and 
ether outside aircraft Construction, 
where the elimination of protru- 
sion is a prime factor. 

✓ ✓ 

Naturally, we have checked this 
screw thoroughly with comparator 
charts ond protrusion gauges to 
assure you of close tolerance ond 
uniformity. The strength test shows 
the item withstonds 160,000 to 
180,000 P.S.I. 


We are new running this item at 
High Production, with many dash 
numbers In overrun for fast 
delivery. 


BRiLES Aircraft Boils have built a 
reputation over the years for 
strength and close tolerance . . . 
Must requirements for o "Boit in 
the Blue." 


WE SPECIALIZE IN THE 
MFG. of Aircraft BOLTS 


Eoifgm li*p.; Dussall 8. Co., Boy Shoro N.Y., 


BRILES 


MANUFACTURIHG 
COMPANY 
(I SECUNOO, 



USAF Coiilracts 

|■ollmviIlg is a list of recent US.M' 
contracts amuniiiccd In- the ••\ir Mate- 
riel Command. 





K.41SER-FRAZER ASSEMBLES A C.123 


Capacious, 75-ft.-!ang hiselagc of a Chase- 
designed C-123 assault transport is put 
togetbec on a Kaiser-Frazer production lioe 
at Willow Run, Mich. Components for 
this fuselage were fabricated by Cbase Air- 
craft Co., at West Trenton, N. J., and 
shipped to Willow Run. Early K-F 0-123 
prcducb'on will follow this plan while the 


company completes its own fabricating fa- 
cilities. After K-F is set up, Chase svill 

may also make complete C-123s at West 
Trenton. In the background may be seen 
some Kaiser-Frazet-buiJt Fairchild C-119F 
Packets being pliascd out at VV'illow Run to 
make way for C-123B pioduction. 
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Pan American Finds New Use for DME 


Pilots can fly simple, ‘orbiting’ approaches and 
report more accurate ETAs by using the equipment. 


By George L, Christian 

Pan American World Airways' evalua- 
tion of two competitive makes of dis- 
tance measuring equipment has shown 
them both to be “amazingly accurate," 
according to Capt. C. N, Warren, chief 
check pilot of PAA’s Atlantic Div. 
Flight tests have been going on for 
more than a year in a company DC-3. 
Now the company plans to evaluate 
reliability of the two makes in a couple 
of DC-6Bs in regular worldwide service, 
making PAA the first international op- 
emtor to install DME. 

Tlie equipment that comes out ahead 
in the reliability investigation will prob- 
ably go into the carrier’s fleet of 40 
DC-6Bs. The Bs, 18 of which are 
already in sersice, are being delivered 
by Douglas Aircraft with wiring and 
space provisions for DME. 

With DME, an airborne interrogator 
unit tclb the pilot how far the plane is 
from a particular ground station trans- 
ponder, up to the equipment’s maxi- 
mum range of 200 nautical miles. It is 
expected that use of DME will mean 
more accurate n.ivigation, fewer ground 
navigation aids, better air traffic control 
at airports during IFR conditions, and 
more accurate estiraated-time-of-arrival 

► Two Makers— Pan American’s DME 
studies started in 1945. Tests in the 
last year have been on three sets, one 
from Federal Telecommunication Lab- 
oratories, Inc., Nutley, N. J. (an asso- 
ciate of International Telephone & 
Tclcgrapli Co.); and two made by Hazel- 


fine Corp., Little Neck, L. I., N. Y. 

Hazeltine’s two models ate the 1800, 
designed for commercial airline use, 
and the 1810, a soolled “poor man’s 
DME,” that could make it possible for 
corporate and private planes to land dur- 
ing instrument flight (IFR) weather at 
airports that lack instrument landing 
system facilities but are within VOR- 
DME range. The 1800, also called the 
Bendix NA-5, is marketed by Bendix 
Radio Communications Div,. Bendix 
Aviation Corp., Baltimore, Md, 

► CAA Backing— The Civil .Aeronautics 


Administration has ordered 450 trans- 
ponder sets from Hazeltine, of which 
371 have been delivered, at the rate of 
eight a week. Entire order will be com- 
pleted this year. 

Hazeltine transponders can be inter- 
rogated by 50 to 100 aircraft simultane- 
ously, depending on the type of air- 
borne interrogation equipment used. If 
overloaded, the transponders automa- 
tically reject interrogation from the 
weakest signals- Tliese come from the 
aircraft farthest away, and therefore in 
the least immediate need of infonna- 

CAA recently completed all ground 
installations for DME in the tenitory 
cosered by Mohawk Airlines. CAA gave 



•fiS“ 


BENDIX RANGE INDICATOR shows distance of plane from ground station. 
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in the palm of their hand,** 



. . . Every major airframe manufacturer in the United States 
specifies AEROTEC Automatic Controls for at least one of his 
products. At today’s trans-sonic speeds and split-second combat 
maneuvering, the pilot’s very life and the safety of his plane 
are dependent upon these automatic controls. 

Proved in thousands of military and commercial aircraft, 
AEROTEC Automatic Controls are today being specified fay 
more and more manufacturers. These controls have passed exten- 
sive qualification tests simulating actual flight conditions in 
accordance with Spec MIL-E-5272 so that they can offer perfect 
performance under the most severe flying and combat conditions. 

AEROTEC Automatic Controls for flap, landing gear and 
cabin heater applications, fuel transfer, flow indication, etc., 
have proved their performance record in flight, and have alway.s 
given added safety to pilot and plane. 

Let our qualified engineering staff help solve your automatic 
control problems. One of our specialists is near, ready to serve 
you. Call or write today. 

When you think of Automatic Aircraft Controls, you should 
automatically think of AEROTEC. 


THE THERMIX CORPORATION 

e«KNwiCH, coNNfcricur 

(Offices in oil principal oircroft centers) 


r THE AEROTEC CORPORATION- 

AIHCRAfT aVISION CREENWICH, CONNECTICUT | 

Desintrsand Manufacturers of Automatic Controle— Ve/ws: Reiulating, Relief 
andCheck types-PreMurr SwU ' ~ * ~ ’ 



the New York carrier sufficient Hazel- 
tine interrogators (Mode! 1810 or DIB) 
for a fleebvide installation and test of 
the equipment. 

Federal Telecommunication Labs 
has 13 ground transponder sets in op- 
eration on the New Yotk-Chicago run. 
Tliey can be interrogated by up to 50 
aircraft simultaneously. 

► Terminal Twist— PAA has turned up 
a new twist for DME. Tlie equipment, 
originally thought of as primarily an 
"en route” facility, now appears to be 
extremely useful at terminal areas for 
accurate, easy-to-fly holding patterns 
and for instrument landings in conjunc- 
tion with ILS. This added utility can 
go far in justifying the original cost and 
maintenance of the equipment. 

PAA’s Capt. Warren lists these as 
advantages which can be derived 
through using DME at terminal areas; 

• Better ETAs. DME allows the pilot 
to determine his ground speed quickly 
and simply and fife more accurate esti- 
mated times of arrival. This was clearly 
demonstrated in a PanAm DC-3 test 
flight recently witnessed by this reporter. 

The plane was on a heading to Mac- 
Arthur Field, Sayville, L. 1. As the 
chronometer sweep hand passed zero 
seconds, the DME dial told u.s we were 
exactly seven miles from the field. As 
the hand swept past zero seconds a 
minute later, DME told us we were 
only 4.6 miles from the field. In a 
matter of seconds we were able to cal- 
culate our ground speed— 144 mph. 

So ETAs may be calculated with an 
case and precision heretofore unknown 
in this country. Accuracy of establish- 
ing ETAs by DME is pointed up by 
the fact that in over 15 flights con- 
ducted by the CAA where ETAs were 
established some 30 min. flying time 
from destination, average error was 
about one-quarter of a minute. Pilots 
can forget about computers, wind tri- 
angles, etc., since this method gives 
actual ground speed. 

• No marker beacons. The cost of 
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Accuracy of Orbiting Maneuver 

Test No, 

I 2 


‘ 1 ’ 

6’ 

7 

Rndiiu 

20 mi. 10 mi. 

10 mi. 

15 mi. 7 ml. 

8 mi. 

15 mi. 

Dcsrccs of 
Orbit 

DME Readings 

00 

10 

3 

5 

7 

80 

90 

too 

110 

120 

130 

HO 

150 

160 

170 

ia< 

• TfA A 
•* ThUr. 


19.9 

19.9 
20.0 
19.85 
19.9 

19.8 
20.2 

19.9 
19.83 
19.95 

20.0 

19.9 

19.9 

19.9 
20,0.5 

20.0 

20,0 

20.1 

19.8 

10. 0 
10.0 
10. 0 
10.0 
10 0 

10.0 

10,0 

10.0 

10.0 

10.0 
10.0 
10 0 
10. 0 
10 0 

10.0 
10,0 
10.0 
10 0 

10.0 
10.0 
10.3 
10.0 
09 4 

10. 0 
10. 0 
10.0 
10.0 

14 5 
15.0 
IS. 5 
15.3 

15. 0* 

7.2 

7.0 

7.3 

7.9 

8.0 

8.0 

7.9 

8.0 

8.0 

8.2 

8.2 

8.0 

8.0 

8.0 

8.0 

8.0 

8.2 

8.2 

7.9 

8.3 

8.7 

14.7 

14.9 

15.3 

14.5 

. 6 uas eonihiclcd tchile climbing frem 0.000 to 10.000 feet m$l. 
ading wot taken at 55 deg. of orbit. 

Accuracy of ETAs 

Test 

No.’ 

Approximate 
flying time 
from fix at 

computed 

No. of 
changes 
in IAS 

IAS 

used 

(mph.) 

Max. 

IAS 

used 

(mph.) 

Difierenco 
between 
ETA and 

fix Crainutes) 

2 

4 

5 
7 
12 
16 

Mmra. 

20 

30 

16 

83 

7 

3 

110 

140 

123 

ns 

147 

144 

160 

140 

155 

155 

152 

148 


5 

0 

2 

2 




marker beacons and the attendant prob- 
lems of buying land to install the equip, 
ment and supplying power for sets can 
be avoided when DME is installed. It 
tells the pilot how fat the airport is 
\>'ith an accuracy “equal to looking out 
of the cockpit,” PAA finds. Bendix’s 
Model NA-5 interrogator is designed 
for an accuracy of 1 nautical mile or 
3%. whichever is greater. This means 
that at a distance of 30 miles, the set’s 
design accuracy is 4 mile. 


Two significant terminal facility in- 
novations and improvements made pos- 
sible by DME are “orbiting,” a com- 
pletely nesv procedure, and better, more 
accurately controlled holding patterns. 
The latter have the additional advan- 
tage of being easier to fly than cus- 
tomary patterns from the pilots’ point 

► Orbiting— Tliis new approach ma- 
noeuver, made possible by DME, en- 
ables a pilot to fly a circular course as 
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CONTROL in the skies 

Tracking and destroying enemy aircraft flying 
miles away and miles high calls for ultra-precise, 
complex electronic and electro-mechanical controls. 

For over sixty years, The Bristol Company has 
been building precision equipment, serving both in- 
dustry and the Armed Forces. Bristol’s facilities for 
design, engineering and production of control com- 
ponents and devices for aircraft and guided missiles 
are unexcelled. 

Call on Bristol to help you with your control prob- 
lems. Tlie Bristol Company, 130 Bristol Road. Water- 
btiry 20, Connecticut. a.r* 


FINE PRECISION INSTRUMENTS FOR OVER 60 YEARS 


UMItt 

" 


iv”*' 

BRISTOL 


accurately as a straightaway VOR radial. 
(An omnirange radial is flown by set- 
ting a preselected heading into the in- 
struiiient, tlien keeping the vertical 
needle of the instrument landing sys- 
tem cross-pointer indicator centered in 
exactly the same manner as flying the 
localizer beam on an ILS approach!. 

Pilots who have flown orbitin? pro- 
cedures report that it is “very flyabie.” 
'I he approach seems safe and practical 
to a ceiling minimum of 500 ft. and 
1-niile visibility. Accuracy of orbiting 
is indicated in the accompanying table, 
which shows that the maxiinnm devia- 
tion during scsen orln'tmg tests with 
radii from the V'OR-DME station vary- 
ing from 7 to 20 miles was 0.8 miles, 
mininium w-.is zero miles: maximum av- 
erage dcsiation was 0.355 miles and 
miniimim aserage deviation was zero 

Here is an example of advantage of 
orbiting: At Cleveland, the VOR-DME 
station is west and slightly south of the 
metropolitan area, while Cuyahoga Air- 
port is east and north of the city, 23 
nautical miles distant. So planes flying 
from station to airport (on a 76-deg. 
heading) created a noise nuisance and 
])Ossiblv liazardons approaches were 
made directly over the citv. 

With DME, a plane can fly over the 
station and assume a heading of 64 deg. 
Tliis takes the flight north of Cleve- 
land, out n\-er the lake. Altitude is 
2,000 ft. \5'hen DME shows the pilot 
that he has proceeded 22 miles from 
the stations, he executes a standard-rate 
turn to the right and starts letting 
down. When plane has made approxi- 
mately a 90-dcg. turn, pilot discontinues 
flying a fi.vcd heading: instead, he main- 
tains a circular course which keq>s him 
at a constant 23 miles from the station. 
He is flying an arc of a circle centered 
at the station. In the meantime, the 
VOR omni-bearing selector has been 
jneset to 76 deg. 

Result is that when the VOR re- 
ceiver’s I'crtical needle is centered, plane 
is directly over the airport. 

It is this orbiting procedure that 
would allow corporate and private air- 
craft. equipped with the Hazeltine 1810 
DME set, to make instrument landings 
at hundreds of fields heretofore usabTe 
only during visual flight (VFR) condi- 
tions because they had no ILS or ground 
controlled approach facilities. 

► Better Holding Procedures— Tire PAA 
flight illustrated clearly how VOR- 
DME equipment allows pilots to fly 
holding procedures with greater preci- 
sion and ease than the conventional 
variety using range intersections and 
homing facilities. Here is what P.\.A 

• Patterns can be flown on basis of ac- 
tual di.stancc covered rather than on a 
time basis of one or two minutes. 

• Airs])ace will be used more economi- 
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cjily, because aircraft can hold any- 
where within the range of the VOR- 
DME station instead of being limited 
to range intersections and homing 
facilities. 

• Tighter, more precise pattern can be 
flown since pilot has continuous beat- 
ing and distance information available. 

► Ilolding Pattems— At least three types 
of holding patterns can be flown. 

• Race track pattern. Here an aircraft 
can fly on a \'OR radial for a prede- 
termined distance monitored on DME. 
Then a procedure 1 80-deg. turn is made 
and a parallel reserse course followed 
for the same distance as the inbound 
segment. Another ISO is made, and 
so on, until aircraft is cleared to next 
position or to land. 

• Two-radial procedure. This slightly 
modified race track procedure uses two 
different VOR ladials for the sides of 
the pattern, producing a slightly egg- 
shaped circuit. It is somevmat’ more 
precise than the former pattern. It 
proved to be easy to fly at reasonable 
distances from the station using radials 
with a directional difference of 3 to 5 
deg. 

• Modified two-radial jsroeedure. Using 
ladials 30 deg. apart, this pattern is 
reasonably easy to fly, but appears to 
have limited air traffic control applica- 
tion, according to a CAA report. 

The report says; “Satisfactory results 
were obtained by all the crews perform- 
ing the various holding pattems. The 
radar observers reportM 'tight and ex- 
act' pattcm.s, wen though some of the 
t(sts were flown with 40-knot cross 

► Must for Jets— PAA officials have well 
in focus the many new problems that 
will arise when the 500-mph. de Havil- 
land Comet 3s are put into operation. 
DME, they feel, will be a must. Brit- 
ish Overseas Airways Corp., first com- 
mercial jet operator, appears to concur 

Warren cited these advantages of 
DME as an cn route facility that will 
be valuable to jets: 

• More accurate navigatiOD. Since 
DME permits an aircraft to be navi- 
gated a little more accurately than is 
otherwise possible, en route times are 
slightly reduced. In jet operation, the 
saving in fuel consumed is especially 
important, 

■ Fewer navigational facilities, Since 
CAA intends to install over 400 DME 
stations in this country alone, it is 
quite possible that many radio range 
stations could be eliminated. 

• Timesaver. An axiom among pilots 
is: “Never let down until you Know 
where you arc.” Result is that when 
flying over mountainous terrain under 
IFR conditions or at night, pilots may 
stay at cn route altitude until directly 
over destination. Tlicn a timc<onsum- 
ing letdown is made. Such procedure 
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STRENGTH 


SPEEDS 


AND HEAVIER LOADS 

Republic's new fighter has a top speed much greater 
than the 600 mph of its sister model, the F-S4C. It 
also carries more armament than the record-breaking 
loads of the F-84G. Its wing span of only 34 feet must 
supjwt a take-off weight of about 25,000 pounds, re- 
quiring structural strength undreamed of only a few 

The speeds and loads of the Thunderstreak, and of 
other modern aircraft, are made possible through in- 
creased use of for^^ ... in the power plant and in 
the airframe . . . necause forgings alone can provide 
the strength required. 


for the Thunderstreak . . . and for dozens of other 
aircraft and jet engine manufacturers. Consolidate 
Industries has the practical knowledge and experience 
to help you. Please write Dept W6. 

CONSOLIDATED INDUSTRIES, INC. 

West Cheshire, Connecticut, U.S.A. 

Wert Coast Repressntotioe: A. C. Steams Co,, 3911 Son Pemando Rd, Glendale, Calif. 


applu.\ n.iiticulailv lu iiitcinatioiial car- 
riers who fly into remote airports 
equipped with a minimum of naviga- 
tional aids. 

However, with DME supplying the 
pilot with continuous and accurate read- 
ings of his distance from destination, 
lie can safclv let dosvn step by step as 
the tcrr.iin below him recedes, saving 
time, fuel and money. 

► This is DME— To give the pilot a 
continuous indication of his distance 
from a \'OR-DME station, the aii- 
bome interrogator transmits a series of 
radio frequency pulses. Received by 
flic ground station transponder, the 
pulses cause an automatic transmission 
of a series of reply signals. 

When received by the interrogatot, 
that unit derives distance information 
from tlic time difference between in- 
terrogation and reply. This informa- 
tion, the slant range between aircraft 
and ground station, is instantaneously 
and continuous!)' fed into a standard 
3-in. aircraft instruinent, the needle of 
which shows tlie plane’s progress toward 
or away from the ground station. 

In the Bendix equipment, the inter- 
rogator’s quarter-wave, stub antenna is 
smalt, less than 3 in. high, and may be 
mounted in any convenient location on 
the aircraft. 

A direct-reading frequency selector 
in the cockpit permits the selection of 
100 DME frequency channels. Usually 
one Bendix-ty^ MN-81 control panel 
operates botb the VOR receiver and 
the DME interrogator, since all DME 
stations are sited at VOR locations. 
Tuning tlie VOR to the desired station 
automatically tunes the DME interro- 
gator to the correct channel. Lighting 
for the control panel is Bendix’ Da- 
Nite system which gives numerals a 
white light in davtime and red liglit at 
night. 

► Nomenclature & Specifications— Haz- 
eltine’s Model 1800, the Bendix NA-5, 
is called the Model DID Airborne In- 
terrogator by CAA. List price, includ- 
ing antenna is $7,000. 

Model 1810 weighs 31.25 lb, com- 
pared to Model 1810's 22.75 lb. The 
1810 consists of hvo packages: a power 
supply measuring approximately 8x6ix 
6i in., and the interrogator, whose di- 
mensions are about 12}x6x6i in. CAA 
designation is Model DIB. Price will be 
about 40% less than DID. 

Pan American engineers make this 
comparison between the Federal air- 
borne DME set (called DIA) and the 
Bendix NA-5: Tlie Federal unit is 
mounted on a one ATR chassis, the 
Bendix on a 4 ATR. Tlie Federal uses 
some 60 tubes, the Bendix 27; so 
maintenance would presumably be sim- 
pler on the Bendix, 

Pilots preferred the Federal Veedet 
Root instrument presentation of dis- 
tance information to the Bendix dial 
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ARO OXYGEN REGULATORS 
^ for Better Performance... . 
^ Simplified Servicing! ^ 


ARO Twt>-Siage 
Autoraatic Continuous-Flow Oxygen Regu- 
lators meet aircraft requirements. Widely 
used . . . ARO-built to provide better per- 
formance, simplified servicing. 

All models are variants of a basic regu- 
lator, Model 10409. and will give specified 
performance on inlet pressures of 50-2000 
p.s.i. These models cover all currently 
known installation requirements. Models 
can be furnished with output performance 


according to Civil Aeronautics or specifica- 
tion Type A-Il. 

ARO has modern facilities and years of 
know-how in producing high-precision 
aircraft produas. Adequate facilities for 
servicing oxygen equipment are as dose as 
your nearest 'phone. Write or call . . . 

THS ARO lOUIPMSNT CORPORATION, ARYAN, OHIO 

Ofiitsi In AJJ PrUie^ai COht 


EH!] 


OXYGEN REGULATORS 

Air A Ozy|M Syslm Aansprin 
Actveilifef CyllfMlnrt 

PmI A RmMt tap# 


63 







USED BY LEADING AIR LINES, THESE INDICATORS HAVE PROVEN THEIR 
RELIABILITY BY YEARS OF SATISFACTORY SERVICE. 


THERMOCOUPLE TYPE 


All LEWIS thermocouple indicators 
are fully cold-end compensated, mag- 
netically shielded and are available 
for use with iron-constantan, copper- 
constantan or chromel-alumel ther- 
mocouples in all standard ranges for 
the thermocouple material used. A few 
typical ranges are listed below. 


—SO to -(-300'C Cylinder Temp. 

<AN SS36-1A or T1A> 

—SO to -1-300’C Bearing Temp- . . . 
0 to -HOOO'C Exhaust Temp. 


—so to -|-300’C Cylinder Tamp 
0 to -i-lOOO'C Exhaust Temp. • 


—so to -f300*C Cylinder Temp. 

(AN 5S36-2A or T2A) 

—so to 300‘C Bearing Temp 
0 to -1- lOOO'C Exhaust Tamp. 





L ' resistance type 

Accurate ratiometers, these LEWIS 
indicators are remarkably free of volt- 
age error, have nearly linear scales 
(not crowded at the ends) and are 
magnetically shielded. A few typical 
ranges are given below. Not shown is 
Model 46B, 2W single. 

MODEL 47B, IV' AND 1D4D3 

—70 to -MSO'C AN 5790-6 or AN S790T6 
0 to -i- US' C Oil Temp. ... 

—SO to -|-50’C Air Temp. 

—70 to -hlSO-C AN S79S-6 or AN 579ST6 
-1-30 to -|-230*F Oil Temp. . . . 

-1-100 to -)-300’C Cylinder Temp- 



FOe SCSI RESULTS USE LEWIS THERMOCOUPLES AND IE 


THE LEWIS ENGINEERING CO. 

NAUGATUCK, CONNECTICUT 


pointer svstcin. Tlicy said tlie Yecdcr 
counter utis easier to interpret and 
could he read to finer tolerances. Ben- 
dix officials say there would be no prob- 
lem to equip tlie NA-5 with a Vecdci 
counter. 

If a power or other typo failure oc- 
curs in the Federal unit, it warns the 
pilot that something is wrong by 
"searching ’ rapidly. Searching means 
that the Veeder counter rotates at a 
considerably faster rate tlian when 
ticking off mileage in normal operation. 
[Tie Ilazeltinc instrument has a een- 
tcraily mounted red-and-whitc check- 
ered flag which shows in a window to 
warn that something is wrong. The 
needle on this instrument also searches 
for failures. 

Bendix Radio Communications Divi- 
sion is now installing an NA-5 set in 
a company Twin-Becch. After prelim- 
inary flights, tlic plane will be used to 
gi\c a scries of demonstration flights 
at scseral major aviation centers 
throughout the U. S. 

Federal spokesmen told Aviation 
Week that its airborne equipment, 
called '‘interrogator-responsor,” is being 
tested by United, American, Trans 
W'orld, Pan American, Capital, Eastern 
and Northwest Airlines. 

Pan American officials credit Charles 
Home, former CAA administrator, 
with actively pushing DME since its 
inception. 

AF to Test New 
Jet-Resistant Runway 

Service tests of flight aprons and 
taxiways constructed of coal tar-syn- 
thetic rubber concrete will be made this 
summer at scs'cral U. S- Air Force jet 
liases. 

Present asphaltic concrete aprons and 
taxiways have proved inadequate be- 
cause of the damaging effect of jet 
aircraft fuel. In normal ground opera- 
tion and servicing of jet aircraft, spillage 
of kcroscnc-type fuel collects in pud- 
dles on the paving and does not eva- 
porate quicklv, 

USAF has found that the fuel set- 
tles into the top wearing course, dis- 
solves the asphalt and leaves crushed 
stone exposed. The stone often is 
blown away by blasts from jet engines- 
► First Tests— Air Force engineers point 
nut that aprons and taxiways built of 
Portland cement are not affected by 
jet fuel. 

Construction is to begin about Mav 
15 on the first complete experimental 
tar-rubber concrete taxiway at Davis- 
\fonthan AFB, Tucson, Ariz. 

In laboratory and operational tests 
conducted thus far, coal tar-synthetic 
rubber concrete has proved most sat- 
isfactory, engineers report. Tests were 
made of tar concrete, asphalt mixed 
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with natural rubber and the tar-rubber 
compound. 

Davis-Monthan AFB, now under re- 
construction in line with Air Force's 
current expansion program, has been 
selected for test of the experimental 
concrete in a hot, dry climate. Five 
other bases have been selected as rep- 
resentative of various other climatic 
regions of the U. S. Parking aprons 
will be constructed of tar-rubber con- 
crete at Hanscom AFB, Mass., Laredo 
AFB. Tex., McChord AFB, Wash., 
Smoky Hill AFB, Kans., and Walker 
AFB, N. M. 

Each of the tar-rubber installations 
will be in single aprons or taxiways of 
from 20,000 to 30,000 square yards of 
concrete. 

F-94C fighter interceptor to be 
based at Davis-Monthan will test the 
new pavement under routine jet op- 
erating conditions. The new apron at 
the field should be in use by Aug. 1 5, 
engineers say. It will be composed of 
a 2i-inch binder coure of asphaltic 
concrete with a top wearing surface 
of IJ-inches of coal tar-synthetic rubber 
concrete. 

Prior to the proposed Davis- 
Monthan experiment, AF engineers 
conducted patch tests on a thousand- 
foot strip of runway in the moderately 
warm climate of Hunter AFB, Ga., in 
March 1952, Extensive tests followed 
last summer at the Air Force testing 
laboratory at Vicksburg, Miss. Further 
patch tests will be conducted at Presque 
Isle AFB, Me. 

Meanwhile, parking aprons, taxiways, 
wash rack areas where cleaning deter- 
gents injure asphaltic concrete, and a 
thousand-foot stretch at each end of 
base runways are being built of portland 
cement at all permanent Air Force in- 
stallations where those areas could 
formerly be paved with asphaltic con- 

Pinball Machines 
Help B-47 Testing 

Pinball machine parts are incorpo- 
rated in an ingenious device developed 
by W. H. Treart of the Georgia Di- 
vision of Lockheed Aircraft Corp. to 
check the wiring of B-47 Stratojets, 

Tygart, electronic functional test spe- 
cialist. took the relays from a pinball 
machine and built the checker, which 
is portable, simple, and easy to keep in 
working order. It has cut the wire in- 
spection time for one circuit in the 
B-47 electronic system from an eight- 
hour job for two men to 30 minutes 
for one man. The device costs $65 in 
materials and the time of three men for 
a week, against $6,000 for a standard 

The standard device is manual while 
the Lockheed instrument is fully auto- 



For more than 18 years, Eclipse-Pioneer has been a leader In the devel- 
opment and production of high precision synchros for use in outomatic con< 
trol circuits of aircraft, marine and other industrial applications. Today, 
thanks to this long experience and specialization, Eclipse-Pioneer has 
available a complete line of standard (1.431* dio. X 1.631* Ig.) and 
Pygmy (0.937* dio. X 1.276' Ig.) Autosyn synchros of unmatched preci- 
sion. Furthermore, current production quantities and techniques hove re- 
duced cost to o new low. For either present or future requirements, it will 
pay you to investigate Eclipse-Pioneer high precision at the new low cost. 

AVERA6E ELECTRICAL CHARACTERISTICS— AY-200 SERIES** 
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Faster, 



— the U.S. Navy’s Douglas A3D-1 


Faster than many jet fighters, the Doug- 
las A3D-1 can lift a bigger bomb load 

farther than any knouti plane. 

First swept-wing jet attack bomber 
ever built lor the Navy. A3D-1 ia in the 
600 to 700 mph claaa — and can operate 


on missions at ‘10,000 feel. Key to its 
speed, range, and striking power is the 
simplicity and lightweight strength of 
its Douglas airframe— which has already 
become a springboard for new con- 
figurations. A3D-1 has passed its early 
flight testa, and ia already in production 


for delivery to the United Stales Navy. 

Performance of the A3D-1 u another 
example of Douglas leadership in avia- 
tion, Developing planes that can be 
produced in quantity— to jly faster and 
farther with a bigger payiooH—i» the 
basic rule of Douglas design. 
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IT IS A MATTER OF ECONOMY 

Beechcrufts are tailor made for business fiying. There's plenty 
of room for luggage and samples; ample reserve power for 
full passenger loads. 

But ... the more you fly, the lower your per mile cost 
becomes. Unless you have (he right kind of cockpit instru- 
mentation — you can't fly safely. You lose too much time 
waiting for weather good enough for visual contact navigation. 

A Narco Omnigalor is an important part of safe 
navigation. This compact unit gives you airline type instru- 
mentation. Omni indications guide you to your destination, 
regardless of visibility. Two-way VHF gives you air to ground 
contact all the way. And you have the plus safety and 
comfort of marker beacon and ILS localizer approach. 

Specify Narco for your new plane — and be sure of flight 
proven products. More utility aircraft use Narco radio and 
Omni systems than all other makes combined. Narco is sold 
and serviced from coast to coast. 

narco 

NATIONAL AERONAUTICAL CORPORATION 



matic. It will pinpoint shorted wires. 

.^ftcr the device is connected to a 50- 
wiro cable, it requires only Eve seconds 
to check the cable for cbirtinuitv and 
four seconds pet wire to cheeV for 

It is applicable to any electrical sys- 
tem using multiple wire cables, and 
can be used for telephone and com- 
munication systems. The device also 
cheeks out its own circuits for faults. 
It uses 28-volt d.c. current and requires 
but .003 amp. for testing. 



HOLE IN BOTTLE 

What happens to a metal bottle containing 
liquid or gas under pressure when hit by a 
.50-cal. slug is shown at left, above. Walter 
Kidde & Co,, maker of such bottles, wraps 
them with piano wire to prevent the cylM- 
deis from shattering when bit in militarv 
aircraft. One of every 200 bottles is picked 
oB Kidde's pioducb'on line ond put to 
the test on the company's firing range at its 
Belleville, N, J., plant. Should cylinder 
prove to be defective, five more of the same 
heat are tested. If any of these ace faul^, the 
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KESEARCN AND DEVELOPMENT 
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Scientific and Engineering Staff 
Culver City, 

Los Angeles County, Calijbrnia 



j Pressure Operates 
' Sealed Potentiometer 

I Trans-Sonics. Inc.’s new pressure- 
! operated potentiometer is the only one 
of its type with the winding and mech- 
anism sealed in a vacuum, the company 

Possibly the most important use of 
the unit, called the Barorcsister, is in 
adjusting servo loop gain as a function 
of altitude. It also serves as a trans- 
ducer in telemetering and recording 
systems. Vacuum sealing of the pres- 
sure-reacting potentiometer provides a 
zero reference pressure unaffected by 
temperature changes, the company says. 

The unit meets ambient temperature 
and vibration requirements of MIL E 
5400. Strong spring action on the 
potentiometer wiper is said to assure 
electrical contact with the winding at 
accelerations up to 30C in any direc- 

As it is fully enclosed, the potenti- 
ometer can be used in liquid and gas 
systems. Another use is in computers 
for determining Mach number. The 

E otentiometer wiper is moved by 3 
ydraulic bellows a distance of 0.25 in. 
across the 300 wires of the winding. 
According to the company, the bellows 
spring constant is low compared to that 
of the linear restoring spring so that 
excellent linearity and low hysteresis are 
achieved. Accuracy of the unit is listed 
as 2% of full scale. 

Trans-Sonics, Inc., Bedford Airport, 
Bedford, Mass. 

Pressure Warner 



A device that flashes a red warning 
light the instant oil pressure drops be- 
low the danger point is being marketed 


by Van Duseii Aircraft Supplies. 

Developed by Art 'Thompson of 
Meriden Aircraft Co., the unit consists 
of the light and a low-pressure switch 
that is installed by means of a tee con- 
na'tion immediately behind tlic oil pres- 
sure gage. The switch operates on 4-6 
psi. It can be installed in less than 
hour, Van Dusen says, and lias CAA 
approval. 

T he warning unit also can be used 
to remind the pilot to turn off his 
master switch before leaving the plane, 
or to indicate proper functioning of stall 
warning, landing light motor or tum- 
and-bank circuits. 

Van Dusen Aircraft Supplies. Tetcr- 
boro Air Terminal, Teterboro, N. J. 



British Flex Hose 

Flexible hose with detachable, swivel- 
type hand fittings is being produced 
for high pressure (to 5,000 psi.) and 
high temperature service in jet engines 
by Bowden, Ltd., Great Britain. 

The firm says the couplings on this 
hose are the only ones so far developed 
in which the reinforcing wires of the 
hose are interlocked with the fitting. 
Hosvever, the detachable feature of 
these couplings is not exclusive with 
Bowden. Detachable end fittings have 
been supplied for some time now with 
aircraft hose produced by Aeroquip 
Corp. (Aviation Week Dm. 22, 1952, 
p. 54). 

Bowdenflex hose is produced in 
single- and double-wire braided types 
with a Neoprene outer cover for flame 
resistance. Internally it is lined with 
polysar plastic for gas and liquid serv- 
ice. The detachable fittings can be 
installed anywhere and readily permit 
inspection of hose ends for condition. 

■Po install, a section of the Neoprene 
cover is stripped from the end to bare 
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fesA/res 
tfou/h^ 

per orff/s/ 

Six Heovy-Duty Boll and 


Plus Pitwir 


per PeuM 


features are standard in tne f'Jii ouper- 
duty line . . . and they're available to you at 
a standard drill price! That’s why the cou- 
pon below can save money for you. For 
free catalog and name of your nearest PET 
distributor, mail it today! 


N0W...yoa caa get the RIGHT DRILL for YOUR job! 


PET Superduty Drills are avail- 
able in 54 distinct models and 3 
capacities: H", %’ and H". Your 
choice of pistol or saw-type grip. 
With such a broad line, you 
don't have to cornpiomise on a 


drill that's "almost” right! You 
can choose exactly the drill you 
need for your job. The PET 
Superduty line includes drills 
meeting U. S. Government and 
military specifications. 


PORTABLE ELECTRIC TOOLS, INC. 




To the 



A spark plug, too, is known by the company it keeps! 


You, as a private plane owner, can make a simple test to determine the b%t 
spark plug. Ask; “Who uses themf” 

So far as Champion Aircraft Spark Pli^a are concerned, the answer is: 


— Every major domestic scheduled airline. 
— A majority of overseas airlines. 

— A very high percentage of our military 


pilots in priva' 
that Champioi 
craft spark pi 
after year. 


Itis this tremendous popularity, and the great production 
volume that it permits, that enable Champion to main- 
tain extremely low prices on top quality spark plugs. 
It is a safe conclusion that once you have flown with 
Champions you will never again be completely satisfied 
with any other spark plug. 

CHAMPION SPARK PLUG COMPANY, TOLEDO I, OHIO 


GET DEPENDABLE 



CHAMPION 







the wire braid, A sleeve nut is slipped 
over the end of the hose and butts 
against tlic edge of the Neoprene cover. 
An interlocking cone fits inside the 
sleeve nut, over the wire braid. The 
hose braid is pressed against the inside 
of the cone by a tapered insert which 
is forced into the inner tube of the hose 
and expands the braid outward to lock 
with the cone. The whole assembly is 
secured in place wlicn the swivel union 
is threaded into the sleeve. 

Bowden has also announced estab- 
lishment of a separate Flexible Pipe di- 
vision to market the company’s flexible 
pipe direct to customers. The Enn 
claims to be the largest manufactutcr 
of high pressure hose in Great Britain. 

Flexible Pipe Division, Bowden. Ltd., 
Willesdcn Junction, London. N. W. 10, 


•flcpfl 


Airborne Generator 

A small induction a.c. generator de- 
veloped by AiResearch promises to re- 
duce weight and bring greater simplicity 
and reliabilitr- to aircraft and missile 
electrical power systems. The generator 
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tTS LEADERSHIP j 



QUALIFIED 
MEN 
IN . . . 


i 


DESIGN and DRAFTING 


Electrical Installation 
Aircraft Equipment 
Structural 

■UliiWIHIHH 

Because of Convair's ex< 
ponding interests in the fields 

tionol and nuclear-powered 
aircraft, exceptional oppor- 
tunities exist for experienced 
Engineers In the fields listed 
above, 


At COKVAIR In trlsndly Fort 



Send resume of training 

CONVA.IR 

eONSOllDATSD VUITEE AIRCRAFT CORP. 

ENCINEERIKS FERSONNEL 



liigh-aititude operation. The absence 
of slip-rings, rotating windings and volt- 
age regulators also contributes to greater 
reliability, the firm notes. 

Highspeed operation with low wind- 
age losses are obtained with a small, 
cage-^e rotor. A high degree of excita- 
tion is obtained because it is dependent 
not so much on rotor size as on the 
number of excitation capacitors used, 
AiResearch says. 

The design also provides inherent 
short-circuit protection. If the gen- 
erator is shorted, so ace the excitation 
capacitors. Recovery time after removal 
of a short is said to be 0-2 sec. 

After a load change, output voltage 
changes smoothly to new steady state 
value within approximately six cycles, 
according to the firm. The thin-gage, 
high-quality steel used in the unit’s 
stator laminations simplifies cooling 
problems. 

Tile new generator can withstand 
POC shocks and 40G accelerations, tests 

It reportedly meets voltage un- 
balance requirements of MILfi-6099 
with a margin of 60% or better. An- 
other model of the same design but of 
higher capacity weighs 29 lb. and has 
a 4-kilowatt output. 

AiResearch Mfg. Co., 9851 Sepul- 
veda Blvd., Los Angeles 45. 



ALSO ON THE MARKET 


Double-end tube deburring and facing 
can be performed on twin end-finishing 
machine by one man. Automatic cy- 
cling frees his hands for loading and un- 
loaJing.— Pines Engineering Co., Inc., 
601 Walnut St., Aurora, 111. 

Extension rod-chuck accommodates 
standard drills for long-reach jobs, re- 
ducing need for brazing drill to rod or 
use of costly special length drills.— 
Beaver Tool Co., Box 298, Huntington, 
L. I., N. Y. 

Twisted polyethylene tope doesn’t sink 
and is unaffected by .salt water and re- 
mains flexible at — 70F; can be used 
for liferafts or other airline needs.— U. S- 
Plastic Rope, Inc^ 2581 Spring St., 
Redwood City, Calif. 

Simple deburring tool with manually 
rotating blade has been developed pri- 
marily for the aircraft ind«stry for 
^eedy smoothing of straight and circu- 
lar edges in plastic and metal parts.— 
Creative Research, Inc., 9003 Wilshire 
Blvd., Beverly Hills, Calif. 

O-ting grooves with 31/64- to 4i-in. di- 
ameters can be inspected faster and 
easier to close tolerances with new dial 
indicator with . 0001-in. scale gradua- 
tions; useful for checking out-of-round 
inside diameters, taper^ and other 
openings.— Reliant Industries, 4947 
Firestone Blvd., South Cate, Calif. 

Rubber-covered hydraulic hose for pres- 
sures up to 5,000 psi. is reinforced with 
high tensile steel wire to give maximum 
flexibility and burst resistance under 
shock loads through temperatures of 
—40 to 250F.— Quaker Rubber Corp., 
1932 Oliver Bldg., Pittsburgh 22, Pa. 

Compact Teflon piston seal (BW Series 
S-11022) for hydraulic system com- 
ponents can be used where smalt 
amounts of leakage are permissible. Seal 
is responsive to bore irregularities, has 
little shift during pressure reversal and 
is designed to keep friction at a mini- 
mum. Consisting of two identical Ke- 
lon-T (Teflon) rings and metallic ex- 
pander ring, seal accommodates dimen- 
sional changes caused by heat and 
pressure.- W, S. Shamban & Co,, 1 1617 
W. Jefferson Blvd., Culver City, Calif. 

Triple-duty Circuitiacer tester has been 
developed for locating grounds, opens 
or shorts in live and dead circuits. It 
traces virtually all types of circuits for 
continuity and presence of d.e. or a.e. 
voltage.— Delta Electrical Specials Co., 
1456 E. Walnut St., Pasadena, 6alif- 
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Aircraft Interim Earnings 

Three Months Ended Mar. 31* 
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$95 141 
ur: (1) 
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Aircraft Earnings Continue Climb 

But short-term reports, such as those analysed here, 
indicate trends rather than final results. 


Sales and earnings for the aircraft in- 
dustry .are running substantially ahead 
of a year ago, with prevailing trends 
indicating that reported sales and earn- 
ings for 1953 will probably establish 
new peaks for the postwar period- 

Thc accompanying Aviation Wkek 
compilation of interim quarterly results 
shows how aircraft builders did. 

► Treads, Not Totals— Tire results are 
by no means exact or conclusive, par- 
ticularly when interim periods contain 
more estimate elements than arc usu- 
ally found in annual accounts. The 
contracting nature of the business, as 
repeatedly pointed out here, covers work 
projects extending over a period of 
years, introducing a number of account- 
ing determinations tirat are not fully 
known for some time. 

Nevertheless, a trend of results is 
clearly discernible in current reports. 
Of course, the usual qualifications con- 
ceniing the impact of excess proSts tax- 
ation and renegotiation also surround 
the tc|sorts. 

►EPl Adjustment— Most companies 
continue to report earnings subject to 
the full impost of excess profits taxa- 
tion. It is becoming increasingly ques- 
tionable that this tax will lapse on 


June 30. If it docs, current eaniings 
(where full EPT provisions have been 
made) arc obviously understated. 

The full measure of subsequent ad- 
justments “restoring” that portion of 
earnings previously written down by 
EFF will depend, in varying degrees, as 
to whether the company involved is on 
a calendar or fiscal-year basis. A com- 
]jjny reporting on a calendar-year basis 
Mill be subject to a 30% rate, M-liile 
tliose with a non-caleiidar fiscal year 
'^ill be affected proportionatelv less 
(Aviation Wexk May 18, p, 56), Re- 
tained earnings will, of course, be de- 
termined as final and conclusive only 
when the price redetermination and re- 
negotiation processes arc concluded. 

Bell has revealed that if EPT expires, 
its net earnings for the first quarter will 
be increased by more than 570,000 or 
eight cents a share. On the other 
hand, Convair has already assumed the 
demise of EPT, making no provision 
for this tax. An additional tax liabilitv 
of $93,000 will accrue if this impost 
does not lapse. 

► Sales Soar- The accompanying biblo 
reveals that, with the exception of only 
Martin and Northrop, sales are up 
sharply for the 1953 first quarter as 


MINIATURE 

Gyros 



American Gyro Corporolion miniature 
gyros ore relioble, rugged, hermeli- 
colly seoled instruments with sufficient 
accuracy and sensitivity to satisfy most 
missile ond oircroft requirements. 
Designed for moximum performance 

meni, these gyros operate without 
heating or temperature control over 
the entire AN temperature range. Full 
flotation construction assures reliable 
operation under extreme occelerotion 

governed gyro motors eliminate close 
voltoge ond frequency control of the 
motor power supply. 
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“He never was much for letter- 
writing when he was in college. 
But he must know how anxious 
Mother and I are . . . now that he’s 
off in Korea. Haven’t heard from 
him in six weeks. Of course, they 
say ‘no news is good news’ . . . but 
I wonder. Maybe he can’t write . . . 
because . . . maybe he’s in a hos- 
pital somewhere. And maybe he 
needs blood, i don’t know . . . but 


I'm not taking any chances. That’s 
why f’m giving blood.” 

Yes, all kinds of people give blood 
— for all kinds of reasons. But 
whatever yourreasoii. this you can 
be sure of; Whether your blood 
goes to a combat area, a local hos- 
pital, or for Civil Defense needs — 
this priceless, painless gift will 
some day save an American life! 


Give Blood Now 

CML YOUR RED CROSS TODAY! 

NATIONAL BLOOD PROGRAM 


n puKr.."' 





NDIANA GEAK WORKS, INC 


INDIANAPOLIS 7. INDIANA 



compared with the 1952 like period. 
Without exception, reported earning.' 
are improved, in most cases by wide 

hfartin. not being subject to any 
taxes, showed the most startling earn- 
ings contrast. While sales for the com- 
pany’s 6rst quarter remained virtually 
unchanged at around $29.7 million, net 
income amounted to $1,754,000 for the 
1953 first quarter, compared to a deficit 
of $670,00b for the like 1952 period. 

Douglas reported the widest jumps in 
sales and earnings for the first quarter. 
But a large element of this increase is 
due to a special accounting treahnent. 

The company reveals total sales of 
more than S231.6 million for the three 
months ended Feb. 28, 1953, up some 
185% over the $81.5 million of the 
same 1952 period. Reported net earn- 
ings are revealed at 54,389,787 for the 
current quarter, more than tn'ice the 
amount shown for the comparable 
period last year. Current earnings ma' 
be improved further if EFT is killed, 
as cunent tax provisions of SI. 211.000 
would be restored to net income. 

Sales for the current quarter were 
accelerated through a change in the 
form of one of Douglas' larscr contract', 
resulting in addition of $43,810,990 to 
sales for the current quarter. Presum- 
ably, earnings benefited accordingly. 

In the absence of further data, it 
appears that the company hns now 
elected to show higher sales and earn- 
ings during the earlier phases of its 
military contract work rather than wait 
for completion of these commitments. 

This policy may be difficult to tindcr- 
,'tand. as from a hix viewpoint the com 
pany could be better off to defer income 
for another year or so. Moreover, with 
stretchouts and cutbacks indicated in 
the aircraft procurement program, there 
is always the possibility that sales and 
earnings may be anticipated too soon. 

The explanation for this change de- 
signed to show more immediate higher 
earnings may be found in the options 
on 60,000 shares aranted Douglas offi- 
cials in 1951, now fully effective. 

The Douglas change appears to be in 
the same pattern as that adopted by 
Convair in 1950 when it altered its 
method of accounting for cost-plus-fixed 
fee contracts to record sales and profits 
on the basis of expenditures made and 
work performed. Prior to this change, 
sales and profits under such contracts 
were not taken into income until the 
time of delivery of the completed prod- 
ucts. For Convair, this change meant 
increasing its 1950 earnings by $2.3 
million. 

Changes of this nature further reveal 
how tenuous reported results are for in- 
terim quarterly periods or even as much 
as 12 months. It is always desirable to 
view results over a series of years for 
proper perspective. -Sellg AltschnI 
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You can look to Canadair as a permanent, reliable, fully 
authorized source for spare parts for C47/DC3 type aircraft. 
Canadair has in stock thousands of csomponents, assemblies, 
detail parts, accessories, hardware and vendor items; 
and requirements that cannot be filled from stock are 
being manufactured to latest specifications. 
Servicing over 100 airlines in 45 difierent countries, 
Canadair lists among its clientele the world’s 
foremost aircraft operators. 
It will pay you to deal with Canadair 
— an established Company with a world-wide 
reputation for dependable manufacture. 
wire or phone: 

CANADAIR 

LIMITED, MONTREAL, CANADA 

lly ruull you A ,ub,idjury u( 

bmbuitos GENERAL DYNAMICS CORPORATION 
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Yesterday the heavens were a vast domain, 
traveled only in the minds of dreamers, To- 
day they act as a busy highway linking us 
with the remote comers of the earth . . . and 
the faith that inspired all this promises even 
more amazing things. 

We have served the aviation industry con- 
tinuously during its first fifty years of 
progress supplying OSTOCO Tubing for fuel 
lines, landing gear, engine mounts, and other 


applications. This industry-wide preference 
has been built on uniformly high quality, 
strength-without-weight, ease of machining, 
and exactness in forming and fabricating. 
OsTuco will faithfully meet your own re- 
quirements for present products or future 
planning. Contact your nearest Ostcco Sales 
Office or write us for a new informative 
catalog “OsTUCO Tubing" and our latest A-2 
Handbook. 
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Trunk Airline Business Boom Continues 


By Lee Moore 

business continues to boom 
an Aviation Week survey of 
triers' fir.d-quarter reports to 


Total revenues of the domestic trui 
airlines gained 20% to mote than $21 
million tlie first quarter of this vear, ai 
net profits almost tripled the first-qui 
ter showing of a year ago. 


first quarter of tliis s'ciir and la.st. Ma- 
jority of the routes still arc on 
■■ • and CAB dec 

of the 
both 


may bring most of the slwwn in the accomps 
back into the black, both Retroactive changes not 


usual seasonal slump of t! 
ter. 

All-cargo lines report a 


spite the 


i-operating |Jrotit.s contimic 
marginal. 

First quart ' ' 

Retroactive < 
the reports at 

panying summary on eacn airiinc: 
American revenues show normal 
growth for this prosperous period. 


profit niiirgin doubled- Tlic carrier 
added seven new aircoach flights last 
month. American, TWA and United 
together now run 36 one-way transcon- 
tinental aircoaches daily. 

Braniff blames a domestic net oper- 
ating loss on lack of a subsidy mail rate 
to carry Mid-Continent, which Braniff 
bought last summer. To offset this 
loss, the carrier has asked CAB to in- 
crease its 53-ccnt domestic mail rate 
effective from last Nov. 10 forward. 

Braniff International still is On a 
temporary mail rate. A temporary re- 
troactir'C increase recentiv wiped out 
the S-126.000 loss for the first quartet 
of 1952. 

Capital shows a sharp revenue gain 
and sharper net improvement. This 
qu.irter’s nominal, seasonal loss com- 
pares with loss of more than SI million 

Colonial reports big res'cnue gains 
and small profits on both domestic and 
foreign (Bermuda) routes; substantial 
losses were rqrorted the first quarter of 
1952. 

Continental reports a modest revenue 
gain and a seasonally low net operating 
income. Sale of equipment boosted 
net profit to mote than S500.000. 

DcIta-C&S merged May 1. Their 
separate financial reports are consoli- 
dated in the accompanying table. Do- 
mestic revenues increased somewhat 
over last vear’s record. Profit is about 
the same. A final retroactive mail rate 
awarded may be subject to Supreme 
Court rcs’iew (Avc.stion Week May 
18, p. 83). Circuit Court ruled it 
•should be cut. CAB has re-opened 
DcIta-C&S mail rates effective May 1, 
date of their merger. 

Eastem shows great revenue and 
profit increases due to a record Florida 
season coincident with greatly expanded 
fleet capacity. EAL added 1 1 new 
one-wav T)C-4 coach flights this win- 
ter and did not cut back the schedules 
at the end of the season. 

Flying Tiger reports nominal net op- 
erating income but realized a $215,000 
net profit after sale of equipment. Sale 
of equipment during the first quarter 
of 1952 helped brina Tigers up from 
a $300,000 operating loss to a 5300,000 
net profit. 

National made strong revenue and 
profit gains, winding up a record winter 
season. NAL and Eastern together 
offered 27 one-wav coach flights per 
dav between Nesv York and Miami. 

Northeast rcs’enucs gained. A final 
mail rate proposed by C.^B last month 
will wipe out the losses shown for 1952 
and 1953, substituting a modest profit 
(AvuriON Week May 25. p- 1 02). 

Northwest first-quarter 1952 fin.inci.il 
reports for both domestic and inter- 
national recently were revised retroac- 
tively by CAB final mail-pay orders. 
Revised net loss comparison: domestic 


1953 seasonal loss of $1,327,000, com- 
pared with neatly $2 million lost a 
year ago; international 1953 loss of 
$106, OUO, compared with a 1952 loss 
estimated at $300,000. 

Panagta shows strong revenue and 
profit gain. A big part of the earnings 
came from a 5600.000 profit reported 
for sale of equipment. 

Pan American shows a SI. 5-million 
loss for the first quarter of this vear 
and last. But it is subject to radical 
change when CAB sets final mail rates 


for the dominant Latin America and 
.Atlantic Divisions (Aviation Week 
M ay 11. p. 99). 

Riddle Aviation reports a substantial 
revenue gain but a nominal operating 
profit. 

Slick Airways showed some revenue 
gain but a nominal operating loss. Net 
profit of $-161,000 is due to profits on 
sale of equipment. 

TWA Domestic system shows a big 
jump ill revenue and a $500,000 profit. 

TWA International lost approxi- 



Tii]i aviation figures from all over the world 
met during the recent two-week Interna- 
ti.:;wl Air Transport Assn.'s sixth technical 
conference in San Juan. Puerto Rico. High- 
light of the conference was a thieeslay hcli- 

Wwk (Mar25, p. 95). In the top photo, 
the gorernor of Puerto Rico, Luis Munoz 
Marin (standing) addresses the delegates at 

is Pad'caldshormigh, TWA, vice chairman 
of the JAT.i Technical Committee. On the 
governor's left is Capt. I- C. Kelly-Rogeis, 
Acr Liiifus, ctuiiniian of the committee and 


J. A. Collings. TWA, chaimian of the con- 
ference. In the second pichitc, Igor Sikot- 
sln', famed copter designer and builder, 
speaks on rotary-wing developments. Among 
those present were Frank Piasecki of Pia- 
secki Helicopter Corp., G. B. Clark, assistant 
vice president, Bell Aircraft Corp.; N. R. 
Hefner, helicopter designer, Bristol Aero- 
plane Co., Ltd,; Bcrnuid L. Whelan, gen- 
eral iiiauager of Sikorsky Aircraft Division; 
John Drummond, vice president. Canadian 
Pratt Sc Whitney Aircraft and Graham H. 
Aldrich, special projects director. Air Trans- 
port Assn, 


AVIATION WEEK, Ju 


), 1953 


matcly $1.5 million but is subject to 
radical change when CAB decides the 
final trans-Atlantic mail rates- 

United’s profit dropped to $341,000, 
largely due to costs of integrating its 
new Convair 340 fleet. Revenues 
gained sharply. 

Western reports only a nominal profit 
despite great revenue growth. 

CAB Refuses Subsidy 
For Southwest 2-0-2s 

Civil Aeronautics Boiird last week 
proposed a cut in Southwest Airwai-s’ 
subsidy to approximately $244,000 a 
year below the company's estimated 
need, retroactive from last Sept. 1. 

CAB followed its recent precedent 
in the Pioneer Air Lines mail rate case, 
refusing to grant extra subsidy for op- 
eration of new transports, bigger and 
more expensive to operate than DC-3s- 

► Break-Even Rale— The Board and 
Southwest forecast that the corapanv 
may just about break even on the nesv 
mail rate with its planned mixed fleet 
of eight DC- 3s and two Martin 2-0-2s. 

CAB set the pay to cover cost plus 
$201,950 for income taxes and an 8% 
return on investment in DC-5s onlv. 
The rate is estimated to yield $1,042,- 
919 mail pay per year. Southwest esti- 
mates its break-even need at $989,710 
with the mixed fleet, slightly higher 
with more Martins- This compares with 
a CAB-SoutInvest estimate of $840,969 
brcak-ci’cn need if the carrier uses 
DC-3s only. 

The $1,042,919 annual mail pay pro- 
posed by the Board is based on a vield 
$72,800 non-subsidv compensation for 
mail service plus $970,119 subsidv. 

► Rate Formula— .As in the Pioneer 
case. CAB fell back on a set rate per 
plane-mile flown instead of the old 
sliding-scale formula. The rate is calcu- 
lated on a fictitious all-DC-3 operation, 
and cannot be geared easily to load fac- 
tor if Martin.s also are us^. 

It is forecast to yield an effective rate 
of 47-62 cents per plane-mile flown. 

Southwest bought four Martin 2-0-2s 
late last year for about $285,000 each. 
Tlie company started fiving two of them 
on the Los Aneelcs-San Francisco run 
a month ago. Southwest is "currenflv 
contemplating the possibility” of add- 
ing mote Martins on parts of its San 
Fnincisco-Medford route later. 

► Route Tmprovcinents— CAB estimated 
its nesv mail rate for Southwest is $250.- 
000 less than would have been required 
without rercnt route impms'cmcnts on 

The Board figures that its suspension 
of comoctitii-e United Air Lines ser\'- 
icc to four California towns yields an 
extra $200,000. and C.AB suspension of 
Southwest service to three more towns 
saved an additional $50,000. 


Sabena Plans New 
Copter Operations 

Sabena Belgian Airlines plans to start 
sthediilcd helicopter passenger service 
Aug, I, flying three Sikorsky S-55s on 
Belgium, France and HolLind routes 
{-Aviation Week May 4, p. 11). 

Tlie carrier reports an agreement has 
been reached with the Netherlands gov- 
ernment permitting inauguration of 
Brusscls-Antwcrp-Rottcrdam service in 
two months. Simultaneous start of 
flights between Brussels and Lille, 
hrance, is planned. 

Two otficr routes are planned later: 

• Brasscls, Liege and Cologne, Gcr- 

• Brasscls. Arlons, Luxemburg and 
•Saaibruckcn. 


SHORTLINES 


► Aero Club of Washington placed an 
official marker on the polo field at 
Potomac Park May 2 5 to commemorate 
the takeoff point of the first scheduled 
U-S. airmail scixice inaugurated Mav 
15, 1918. 

► Ait India and Indian National Air- 
ways have been testing air bumps and 


\ertical gusts of wind oeeurcing during 
the monsoon season between 12,000- 
14,000 ft. altitude for the Directorate 
General of Civil Aviation, according to 
a report released by the Transportation, 
Communications and Vehicles Division, 
Department of Comincrcc- 

► Aitwotk, Ltd., has been granted per- 
mission by the British Ministry of Civil 
Aviation to operate all-cargo service 
until May 1960 on routes from London 
to l■'rankfurt. Hamburg and Zurich. 

► BOAC’s Sir Miles Tliomas reports 
British Comets fltiv 104,600,000 rev- 
tmic passenger-miles and carried 27,700 
revenue passengers during the first 12 
months of operations. 

► Federal Republic of Germany’s air 
tr:iffic has iiicreascci 200% over 1939 
figures, when nearly every German city 
had its own airport. The republic now 
has nine airports in addition to those 
at Frankfurt, Hamburg, Duesscldorf, 
Munich and Stuttgart. 

► Flying Tiger Line 'ct a new record 
for March traffic with approximately 
$570,000 u-orth of material carried, a 
gain of 28% over March 1952. 

► Nicaragua’s govemment mail con- 
tract with TACA International Airlines 
S. A, of Oct. 2, 1952, has been ex- 
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tended to cover service to Argentina, 
Bolivia, Brazil, Ecuador, Panama, the 
Canal Zone and Peru. 

►Pan American World Airways recent 
sale ot more Cubans stock drops PAA 
share of the Cuban National Airline 
from d0% to 20%. Pan American’s 
original cost of the 40% equity as of 
last Dee. 51 rvas rqjortcd at 5420,000. 

. . . Firm flew 31.866 passengers, 19,- 
797 of them rcfugcc-s, out of Berlin 
during April, 4.297 more than the air- 
line carried in Marcii. Refugees were 
flown to camps near llanoser. Frank- 
furt and Hamburg in a ’round-the- 
clock airlift. 

► Sabena Belgian .Airlines is operating 
three Brst-class fliglits sscekly and six 
weekly tourist<lass flights, largest num- 
ber in the carrier’s histors’, between 
Belgium and the U.S. Sabena has 552 
seats asailable weekly on its overseas 
service, 75% more than its seat capac- 
ity last summer. 

► Transport Air Group, association of 
airfreight operators, sclicdulcd a board 
meeting for June 1 to discuss expansion 
of tag's technical activities, cspecialh’ 
in refc-teiice to the Curtiss C-46 im- 
provement pr^ram. 

► l-Inited -Air Lines has named its new 
Con\’air-Liner executive plane the 
"Mainlinct O’Connor” after UAL 
stewardess in charge of special flights, 
Marv O'Connor, who has more than 
4,500.000 mi. logged. 

CAB ORDERS 

Pan .American World Airways granted 
ycar’.s c.vtcnsion of permit to fly nonstop 
from llaiana, Cuba, to I'cgucigalpa. Hon- 
duras. provided flights do nut go further 
south. May 19, oiitr No. E7594. 

Tucoma Chamber of Coininercc granted 
permission to intervene in trans-Pacific and 
West Coast-Ilawaii route renewal eases; 
Long Beac'h cliainker and citv and countv of 
Honolulu in the West Coast-ilaivaii case. 
May 19. E7393. 

Trans "World Airlines given amended cer- 
tificate permitting local Las \'cgas-Los 
.Angeles service in accordance with C.AB 
Mar. 23 decision granting route to TW.A 
and United -Air Lines. May 18. E7392. 

New York-Bulboa through service pro- 
ceeding (U. S.-Soiith ,-Vmcrica interchange) 
re -opened following President Eisenhower’s 
return of the ease May 14 for more evi- 
dence on grounds that a considerable time 
had elapsed since heating in 1951. May 18. 
E7391. 

Interline agreements of United, South- 
west and other airlines approved. May 18. 

E7390. 

Cargo ait service application for certificate 
dismissed on request of catticr. Mav 18. 
E73S9. 

Seaboard dr Western Airlines granted e.x- 
emption for four roimdtrip passenger flights 
New York-Hamburg June 20-Aug. 15 by 


arrangement w ith city of Husnni, Getmam'. 
May 15. E7588. 

Aviation Corp. of Seattle denied escnip- 
tion to fly 24 trips a month SeattIc-.Vbska In 
peak smiiiuct season on grounds that certifi- 
erited carriers have promised to meet all 
needs for service. May 15. E738T. 

Southern .Airways granted pcruiisvion to 
start sening Moultrie. Ga., |mie 1. May 15. 

I’lviiig Tiger-Slick .Airways merget ease: 
lx;titions liy Minne-apolis-St. Paul Metiopoli- 
tail .\irporls Commission to ink-tvene de- 
nied. .May 15. E75S4. 

CA.A complaint against |olm F. Calvallcro 
for eertificatiug as airvvorlliy a plane with 
wing fabric allegedly having tensile strength 
less than 46 lb. psi.. dismissed on gcouuds 
C.\.\ check vsus July 20. 1952. whereas 
Calxillerei ecitificated it out- month ptev iims. 
"I he Board sas-s C,\.A has mil estahlishcd 
adequate "probative evidence” of violation 
nf Civil .Ait Kegulalions. Mavis. S567, 

Chiistenscii Air Service. .Alaska, granted 
flnat mm-suIssidkiTV mail i>aj of 51.24. for 
operation Mar. Ij-Jnly 6, 1932 Sewatd- 
, Anchorage. Mav 14. E73S5, 

Bonanza .Ait Lines petition to re-open 
and increase final subsidy mail rate order of 
Sept. 23, 1932. dismissed unless company 
amends petition to include "detailed eco- 
nomic iustification” within 10 days. Mav 
14. E73S2. 

Northern Consolidated .Airlines complaint 
against reduced fates filed by Pacific North- 
ern dismissed. May 14. E7581. 

.Seaboard & Wesfein denied |x:nwission to 
fly a group of refugees from Munich, Ccr- 
ihany, to Ness- A'ork May 19. on grounds 
that TAA'.A also is willing to pnnidc the 
service: C.AB policy refuses a passenger char- 
ter business to international nonskeds as 
loiig as a certificated airline is willing to take 
the job. May 14. E73SO. 

Delta .Ait Lines suspension of service to 
Loiigview/Kilgorc/Cladevvalcr .Airport, Tex., 
proposed by C.AB so long as Trans-Texas 
.Aituavs selves it. Invesligalioii otdeted. 
Mav 14. E7379. 

Trans-'l'cxas certificate expiration between 
Ft. Stockton and San .Angelo, Tex-.-with 
Pioneer .Ait Lines certificate amendment to 
take over siieli service— put under investiga- 
tion. May 14. F.7378. 

American and Eastern .Air Lines practice 
of charging fiisf-elass fates on parts of coach 
Rights put under investigation as possibly 
unreasonable or discriminatory. Nlay 14. 

General passenger fare investigatinn dis- 
missed at airlines' request and a staff survey 
substituted for hearings (.Avi.ciios AA'kek 

May 23, p. 96). May 14. E7376. 

Flviiig Tiger-SUck merger case motions of 
consolidation of other issues by .American 
and U.AL denied on grounds they would 
unduly expand scope and dclav disposition 
of the ea.se. May 13. E7373. 

North Central Airlines certificate amend- 
nient application of Grand Forks. N. D.. for 
service to that city denied. May 13. E7374. 

American Airlines certificate amendment 
proposed by San Antonio and A.A to lift 
restriction on Dallas-Ft. WortU-San Antonio 
service denied. May 13. E7373. 

Andrew Flying Service and Cockclt Air- 
lines. Haviaiian air taxi operators, exemp- 

served by ecrtificated catriets renewed for 
another year. May 12. E 7372. 


UERODYWAMICIST 

SIAFF IIVEI AWISIS AID 
BAIUATIOI BIITIIS 

We will be satisfied if we get 
one response from fin’s advertise- 
ment because there are not many 
individuals who . . . 

1. have an educational minimum 
of a B.S. Degree in aeronauti- 
cal engineering or physics, 

2. are experienced In the ballis- 
tics of free-falling objects, ex- 
periments in wind funnels or 
work on the optimum shape of 
guided missiles, 

3. hove acquired at least ten 
years' experience, 

4. are capable of performing top 
level liaison work within the 
project and with allied groups, 

or ore . . . 

STAFF Um PHTSICISTS 

Who 

1. have records of graduate aca- 
demic work, 

2. hove done development work in 
mechanics rather than nuclear 
physics, 

3. have a minimum of five years 
in the direction of research and 
development, 

(Brood experience rather than 
intrinsic specialization is pref- 

4. are capable of performing top 
level liaison work within the 
project and with allied groups. 

If you con meet such qualifying 
requirements, write: 

THE RUEPH II. PARSONS 
COMPANII 

Braddoek HeigEits Maryland 
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SEARCHLIGHT SECTION 


DESIGN 

RESEARCH 

DEVELOPMENT 


key words to your employment opportunities at GOODYEAR AIRCRAFT . . . 
pioneer and leader in lighter-than-air craft ... an established and growing 
company building an outstanding technical reputation 


DESIGN ENGINEERING opportunities exist in the fields of airships, air- 
planes, and components, airframes, power-plant installations, controls, hy- 
draulics, electronics systems, fuel cells, canopies, and wheels and brakes 

DEVELOPMENT of missiles, jet aircraft, and helicopters, electric end elec- 
tronics system, servomechanisms, fiber resin laminates, and many other 
projects present an urgent need for capable engineers 

WELDING ENGINEERS, civil engineers, mechanical engineers with ability 
in metals fabrication, and industrial engineers experienced in time study 
are needed. Job opportunities also exist for technical editors and illustrators 

POSITIONS ore open at several levels, and inquiries are also invited from 
recent graduates. Salaries are based on education, ability, ond experience 

PAID VACATIONS, free group life insurance, a good hospifolization plan, 
paid sick leove, company-sponsored pension plan, plonned recreation, and 
free parking ore among the facilities at the plant 


A FRIENDLY CITY, Akron, Ohio, is located in the center of the midwestern 
industrial region 
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Engineers, physicists, designers, technicians— 

Investigate the challenging 
new opportunities in the guided missile industry 

BENDIX OFFERS EXCELLENT POSITIONS 
IN ITS WELL-ESTABLISHED 
GUIDED MISSILE PROGRAM 

To men inieresied in the rapidly growing ggided missile industry, 
an association with Bendix offers unusual advantages. For here at 
Bendix, guided missile work is not a side line, but a well-established 
program with over seven years of successful development and re- 
search backing up today’s operations, 

io the industry, and the men responsible for the Bendix guided mis- 
sile program are recognized leaders in their field, Job opportunities 
range from theoretical systems analysis, through product and test 
equipment design and development, to field test and Right evaluation, 

OPENINGS IN: 

Aerodynamics Hydraulics 

Elecironics Mechanics 

Microwaves Servo Mechanisms 

Dynamics Structures 

LET'S DISCUSS OUR MUTUAL INTERESTS 



California Oipirtunity 

For Acoustics and Vibration Engineers 

problems in ocouidcs ^ 
vibration Eeld* rsloled to all- 
croft and ossoctated products. 

FOK FLIGHT TEST ENGINEERS 
To engage la planning, teetlog and 
onalyslag Bight teet data abiotned 
ea Douglas prototype ctaamerdal 
and military olzcrcdt. 

perleoce and ability. 



DOUGLAS AIRCRAFT COMPANY, Inc. 


SANTA MONICA CALIFORNIA 
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JV£ij Lockheed in California offers 


better careers 


for engineers 


1 Diversified Production 

Fighters, bomben, trainers, cargo transports, radar search 
planes and huge luxury airliners are rolling off Lockheed 
assembly lines. Twelve models are in production. 

This capacity to design and build such a wide range of air- 
craft is important, It means Lockheed offers you broader 
scope for your ability. It means you hove more opportunity 
for fresh, creative thinking — because Lockheed's thinking 
covers all phases of aeronautical engineering, It means yoiu* 
future is not chained to any particular type of plane— because 
Lockheed is known for leadership in virtually all types of air- 
craft. It also is one of the reasons Lockheed has an unequalled 
record of production slabiUly, year after year. 


2 


Diversified Development Projects 


The most diversified development program in Lockheed's his- 
tory is under way— and it is still growing, It means more and 
better career engineering opportuniiies for you— now and in 
the future. It means your career con grow with a company 
that is growing on all aviation fronts. 
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Diversified Living 


You work better in Lockheed's atmosphere of progressive 
thinkiog — and you live better in Soulhcm California. You 
enjoy life to the full in a climnle beyond compare, in an area 
unequalled for opportunities for recreation and outdoor living. 



Lockheed 

Send today for 

BURBANK, CAM PORN 1 A 

Caiitomia. 
Use this handy 


Mr. M. V. Mattson, Employment Mgr., Dept, AW-6 
lotkheed Aircraft Csrporolion Burbank, Callfomia 
Please send me your brochure describing life 
and work at Lockheed. 



We desire personnel oi Ihe highest caliber — experienced in the 
field oi airborne automatic electro-mechanical control equipment. 


ENGINEERS 

MECHANICAL DESIGN 


DESIGNERS-lAYOUT MEN 

ELECTRONIC 


General Motors Corporation 


ASHCRAFT coBPoe 


CD 


Dallas, 
Texas 

OFFERS 

ENGINEERS 

and OTHER TECHNICAL PERSONNEL 
GOOD POSITIONS IN 


AERODYNAMICS | CONTROLS 

ARMAMENT I STRUCTURES 

LOFTING I FLIGHT TEST 

ELECTRICAL INSTALLATION 
POWER PLANT INSTALUTION 
FLUTTER & VIBRATION 
ANALOGUE & DIGITAL COMPUTERS 
ENGINEERING PROCEDURES & PLANNING 


ATTENTION ENGINEERING PERSONNEL 

BOX 6T91, DALLAS, TEXAS 


OPPORTUNITIES 

FOR 

AIRCRAFT ENGINEERS 




eNemeiiS! 
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ELECTRONICS ENGINEERS 
WANTED 

SOUTHERN CALIFORNIA 



MtUS IIRCMFT COMPINV, In. 

Lang Baech, Celifamia 


IS YOUR PROBLEM 
RADIOGRAPHY? 

We Sell Responsibility 
X-Ray Inc. oifers □ complete 
certified radiogrophic laborotory 
service available at your loca- 
tion and on your premises or ot 
our extensive loboratories, (or 
handling the entire responsibil- 
ity of x-ray inspection and con- 
trol. Your inquiries will receive 
immediate attention. 

X-RAY INCORPORATED 


ISSSI OAKLANO, DEPT. IS 
DETROIT t. MICHIGAN 



Professional 

Services 


The S K Engineering Company 
AIRCRAFT STRESS ANALYSIS 



New Opportunities In 
Aircraft Engineering 


Chsnce Vought Aircraft is currently seeking additional 


search, design, developrr 
sms for jet fighter aircrr 
ist at all levels for mar 
versified backgrounds. 



Either experienced 





ELECTRONICS 



Chance Vought 
Aircraft 



DALLAS, TEXAS 


DIVISION OF UNITED AIRCRAFT CORPORATION 
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COii^ERCIAL SURPLUS SALEs”‘ca' 





Operation Overload 

ncs])itc Hit' |:o|>ukr iiiying, a pilot's fancy in tlic spriii|timc usually 
turns to tliouglits of os'crload^ takeoffs— and not so liglitly citlicr. Anxiety 
rises on liot days witit sonietiiing like the square of the tein|)cratiirc when 
takeoff pcrfonnancc becomes just plain soggy. 

llicrc is. of course, an elaborate set of regnlations, known a.s 'I’rans- 
port Category, which adsoeates adequate safet)' margins. Pilots have 
learned, hou'ci'cr, tliat paper proposals and actual conditions arc often 
miles apart; this mileage is greatly increased by the coefficient of sum- 
mer expansion. Tliroughoiit T Citegory grc.it stress is placed on "aver- 
age." 'lliat is, all maneuvers and conditions of flight arc supposed to be 
safe when average pilot technique is used. This is a noble juirposc and 
undoubtedly would work well if the aierage tran.sport would maintain 
I' Catcgori' spccificatians. Unfortunately aserage planes not only may 
fail to meet these sjiecs. but C.AB doesn't even require test flights to 
prose that thev do. 

► Deviations— Perhaps we should start at the beginning. new plane is 
certificated- and it is a new plane, with new hill liorscpowcr engines. 
Then the assembly line begins to toll and the customers take over- But 
they do not necessarily buy T Category airplanes. C.AB savs engines arc 
acceptable which contain a 2% power dcficiencs-, which in turn means 
a loss ill takeoff performance. 

Or the airline purchaser mav decide to use different certificated 
engines and hang on some extra accessories. These cliangcs may be made 
w'itliout a test flight. The net result may be a certificated airframe plus 
certificated powcrplant which, wlien added up, docs not equal T Category. 

Perhaps even more important, tliis combination is now subjected to 
practical line operations and average pilot technique. Line operations 
include power deterioration, increased drag from dents, loosened cowls, 
etc., brakes and tires in various stages of wear, added equipment and 
many other things. It is no longer quite the same aircraft. 

.'Verage pilot technique includes fatigue, diicrsion of attention to 
numerous cockpit duties, weather problems, communications and. most 
important. little anticipation of power loss. .Again quite different from 
]jre\ailing conditions on the test flight. 

► Less Tlian As'cragc— Now, mcr the years gross weights have a habit of 
going up with each modification in engine performance, although rarelv 
is there a load reduction to compensate for decreased performance. 

For in.stancc, there is a ship flying today which can be shown to be 
neatly S.OOO Ib. oscrloaded for takeoff, vet it was originally certifi- 
cated as meeting T category. It is little solace at this point to tell the 
pilot that the prototype once met the requirements. He knows that his 
clianccs on takeoff arc now less than average. 

Fvery six months, airline pilots are required to redemonstrate certain 
skills and bo re-examined for physical fitness. This is a far erv from the 
airplane which didn't even have an exam in the first place and gets no 
periodic performance chceks- 

► Up to Snuff— It is not possible, of course, to tun complete performance 
tc.sts on everv airplane even' few moiiHi.s. N'csertlieless, pilots expect 
that the planes they fly should be up to snuff- Several cures arc possible, 
including the previously mentioned off-loading to make up for perform- 
ance los.s. Or CAB could requite wider margins at licensing time to 
provide for eventual deterioration. 

And there should be provisions for test flying powerplant changes as well 
as maintaining rated power. With such steps as these, the average pilot 
might base his average chance on the average takeoff. 


AVIATION CALENDAR 


lime 5-Iulv 5-20fh International Aviation 
Display, sponsored by the Union Syndi- 
cate des Industries .Aeronautiques, Bourget 

lune ^-12— Summer meeting of Society of 

Riti-Carlton Hotels, Atlantic City, N- J. 
Technical talks will include Arctic aircraft 


June 9-U-Second hit 
Trade Show, Hotel Starter, New York. 

June lI-lJ-Fiflli annual All-Women In- 
ternational Air Race, Welland, Ont., to 
New Smyrna Beach, Fla , sponsored by 
Ninety-Nines, Inc. 

June IfiLSeventli session of the assembly of 
the International Civil Aviation Organi- 
zation. Brighton. England. Session is ex- 
pected to last three to four weeks. 

June 16-19-Sprine technical meeting of the 
American u'elding Society, Shamrock 
Hotel. Houston. 

June 17-19-Mid-vear meeting of Aviation 
Distributors and Manufacturen Assn., 
Chateau Lake Louise. Alberta. Canada. 

June 19-21-Penns>lvania State Wing con- 
vention of tlie Air Force Assn., Hotel 
Roosevelt, Pittsburgh. 

June 22-July 3-Special summer program 
presenting a formalized theory for analysis 
and synthesis of feedback control systems 
and classes July 6-17 in advanced strength 
of materials, Massachusetts Institute of 
Technology, Cambridge. 

June 29-Jolv '2-Scmi-anmial meeting, Amer- 
ican Society of Mechanical Engineers, 
Hotel Starter, Los Angeles. 

July » a-i-.— I -.-.►Jo, o( 

^I'ion, Evanston. III. 

July 3-7-Scvcntli All-Women Transconti- 
nental Air Race from Lawtence, Mass., to 
Long Beach, Calif. 

July 4-5— Dedication of Coles County Air 


Dinner, IAS Building, Los 
gclcs, Calif. 

Aug. 2-Amarillo, Tex., laycec Ait 
observance of 50th anniversary of pow 
flight, Tmdewind Airport. 

,\ug. 2-8 — Fourth annual congress, Int. 
fional AstTOnautical Federation, Zmic 


Aug. 19-2-4-Seventli International Model 
Plane Contest, sponsored by Plymouth 
Motor Corp., Seifridge AFB and Belle 
Isle, Detroit. 

Aug. 25— Opening of the ninth legal com- 
mittee meeting, International Civil Avia- 
tion Organization. Rio dc Janeiro. 

Sept. 5-7— National .Aircraft Show and 50th 
anniversary of powered flight, Dayton 
(Ohio! Mimidpal .Airport. 

Sept. 7-17-Fourth Internationa! Aeronauti- 
cal Conference, joint meeting of R.AeS 
and I.\S, lamdoii. 

Sept. 21.2S-Eig!ith National Instrument 
Exhibit, Instrument Society of America, 
Sherman Hotel, Chicago. 


AVIATION 
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EDITORIAL 


Support Crash Injury Research 

Wasliington budget-slashing and talk of getting more 
out of acr\- federal dollar spent raises the possibilih- that 
some \'itai actiritics ma\' be chopped off or crippled 
simply because their returns have not been sufficiently 
publicized or appreciated bv top policy-making officials. 

One little group which has pioneered successfully in 
the commendable objective of sasing human life is the 
Crash Injur\- Research project of Cornell Medical Col- 
lege, bhersone should know more about its work. 

There now is almost unisctsal acceptance of the 
salue of accident prevention. But the Crash Injurs- Re- 
search project has gone a significant step further— it 
works to reduce the toll of injuries and deaths in those 
accidents which do occur. Its accomplishments arc im- 
pressive, and it has proved that greater achievements are 
attainable in the future if it can be alloncd to continue 
its mission. 

Crash Injurv Research was established in 1942, under 
its present director. Hugh Dcllascn, and operated until 
the end of the war with funds provided by the Office 
of Scientific Research &' Dc\-elopinent. During this 
|)criod, members of the project worked directly with 
the Navy and .-^ir Force to establish parallel crash-injur\ 
studies by military groups. More recently, annual sup- 
port lias conic from the Office of Nasal Research, the 
Ait Force, .^rmy. Navi' and Civil Aeronautics Adminis- 
tration. 

T'his project set up at Cornell Medical College the 
first acceleration-deceleration facilities for testing shoul- 
der harness. It built the first dinamic testing apparatus 
for 40G scats. It deielojied an inertia lock for military 
shoulder hanress. It arranged a forum for discussion 
of ciiil and nrilitar.- safety problems at five crash injury 
research conferences held at the National Academy of 
Sciences nitdcr the auspices of the National Research 
Council, 

Blit eicn beyond these contributions, the project- 
working with other division.s of Cornell University 
Ihrongh the Cornell Coniniittce for Transportation 
Safety Research— has been directly responsible for a 
widespread stimulation of design and engineering 
thought which has led to a growing realization by engi- 
neers that safety in aiiation must also include the pro- 
tection from injury in crackups. 

Using crash-injury fiudings from previous accidents, 
engineers have achieved a valuable increase of safety by 
devising structures and installations which reduce es'- 
posute to injury' in siirvivable accidents. 

CIR has worked extensivelv with civilian aircraft dc- 
.signers. However, its findings— that human structures 
and aircraft structures can tolerate the force of severe 
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crashes— have directly complemented the excellent safety 
studies conducted by the Directorate of Flight Safety 
Research, the Aeromcdical Laboratory', and the Office of 
the Surgeon General of the Air Force, as well as studies 
by the Flight Safety Division of the Office of the Cliief 
of Naval Operations and the Navy’s Bureau of Medicine 
.md Surgery, 

The design of crashworthiness into personal, agricul- 
iural and executive aircraft has automatically contributed 
lo safety in “ off the shelf" liaison and light transport 
aircraft now used bv the Amiv, Navy and Air Force. 

It has contributed to increased safet}' in large trans- 
port planes, as well. One notable example is the major 
icdc.sign in forward-facing passenger seats, attachments, 
and safety belt installations which have been the direct 
icsult of observations on the dangers set up by steel 
scat backs in small planes. 

The effectiveness of new design in forward-facing scats 
now is being studied by the project for comparison with 
accident-injury' data on the safety of reanvard-facing seats 
based on data from British civil and military experience 
as well as from other sources. 

CIR’s stimulation of research on problems of impact, 
energy absorption, crash force recorders, kinematic effects 
of the body on safety belts and measurement of force in 
tontrolled crashes, has contributed to an interchange of 
concepts, studies and findings which have served ef- 
fectively ill increasing the safety of military' and civilian 
flight. 

Although the engineering art of providing protection in 
aecidaits is still young, there is signal evidence of the 
effectiveness of CIR’s project in recent extension of 
crash-injuiy studies developed in aviation to the auto- 
motive field where many of the measures now used to 
give more safet)' in aircraft accidents can be applied in 
passenger automobiles. 

Despite CIR’s humane, unique mission to save life 
for civilian as well as military personnel, and in ground 
-chicles as well as in aircraft, this project— like all gov- 
ernment-supported research programs working under 
the “onc-ycar edict"— lacks any assurance of funds for 
long-term continuation. 

A short-term policy for long-term, effective safety- 
I'cscarth is no more in accord with good business 
practices of government than short-term, spasmodic 
spurts and slumps in our vital military aircraft production 
jirogram if our national welfare is to be proinotcd at 
maximum cfficienc)' and effort. 

Crash Injuiy Research Project merits the continued 
support of its federal sponsors whose foresight has already 
contributed to CIR’s effective return in the saving of 
human life. 

—Robert H. Wood 
AVIATION WEEK, Jun« 1, 1953 


alumina 


Added strength and maneuverability result 
from the well planned use of aluminum ex- 
trusions. For wing spars, integrally stiffened I 
skin sections, beams, hinge sections— wher- ^ 
ever the stress is high— Harvey extrusions give 
more performance per pound. Harvey’s in- 
tegrated team of metallurgists, design and 
production engineers can help you make 
maximum use of aluminum in your applica- 
tion. If you have a problem involving the use 
of aluminum in aircraft production why not 
take advantage of their long experience in 
solving the special problems of the aircraft 
industry? Call a Harvey Engineer today. 


BIVISION Of HARVSY MACHINE CO., INC. 

rOeUNCE, CALIfOSNIA 
8RANCH OfflCES IN fflNCIfAl 


pmormance per pound 



ANOTHER REASON ALLISON LEADS IN THE AIR 



Heat and pressure combine to form a perfect xveld. 


Here's how we get more 
perfect welds 

To join the separateh forged turbine wheel and shaft of 
a jet engine into one integral part, this specially designed 
flash welding machine heats the joint electrically to fusing 
temperature. Then, under 120 tons’ hydraulic pressure, the 
two parts are welded into a perfect unit. 

This unique automatic welding process— the most uniform 
and economical method known— is applied by Allison 
engineers to get stronger, more perfect welds. It eliminates 
the air pockets, voids and slag common to manual welds. 
Not one of the thousands of welds made with this machine 
has failed in service. 



Painstaking care in all stages of Allison engi- 
neering and production is one of the many 
reasons for the continuing improvement in the 
already superior performance of Allison jet 



Lowering J33 turbine xvheel and shaft 
into special Jlash butt welding machine. 




DIVISION OF GENERAL MOTORS 
INDIANAPOLIS. INDIANA 


World's most experienced designer and builder of aircraft turbine engined —J35 and J7I AkIoI. J33 Ceninivgol Turbo-Jei engines, T38 and NO Turbo-Prop engines 



